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INTRODUCTION 


The  Smoke  Week  III  field  test  was  sponsored  by  the  PM  Smoke/Obscurants  Office 
(US  Army  DARCOM)  and  was  conducted  at  Eglin  AFB,  FL,  from  11  through  22  August 
1980.  This  experiment  permitted  numerous  DOD  electro-optics  research 
investigators  to  observe  and  measure  the  controlled  expenditure  of  a  large 
variety  of  battlefield  screening  materials.1  One  of  a  number  of  systems  that 
the  Atmospheric  Sciences  Laboratory  (ASL)  fielded  during  this  test  was  MIDAS 
(Multi spectral  Image  Data  Acquisition  System).  This  system  has  the  capability 
to  simultaneously  sense  and  record  on  video  tape  mul ti -wavelength  images  in 
the  time-sequence  observation  of  a  smoke  scene.  These  images  are  presently 
being  used  by  ASL  in  the  development  of  algorithms  and  procedures  for 
automating  the  characterization  of  the  obscurant  in  terms  of  dynamic  geometry 
and  composition.  This  report  contains  those  analysis  results  pertaining  to 
the  temporal  three-dimension  geometry  for  all  of  the  field-test  events  for 
which  adequate  data  were  received. 

DATA  ACQUISITION 

The  fielded  equipment  configuration  consisted  of  two  sensor  observation 
stations  positioned  at  respective  ranges  of  1100  meters  and  1360  meters  from 
the  center  of  the  smoke  grid  and  with  an  angular  pointing  separation  of  45° 
(figure  1).  Station  2  comprised  a  bank  of  four  sensors  that  recorded  the 
video  images  in  the  spectral  bandpasses  of  0.5pm  to  0.7pm,  1.06pm  +  0.2pm, 
3.0pm  to  5.0un  and  8.0jjm  to  14.0pm.  Station  1  contained  two  sensors;  0.5pm  to 
0.7pm  and  8.0pm  to  14.0pm.  The  raster  images  were  later  digitized  to  nine- 
track  computer-compatible  tapes  in  picture  element  arrays  of  250  by  300  and 
with  a  dynamic  range  of  eight  bits  (256  gray-levels). 

ANALYSIS  PROCEDURE 

The  calculation  of  the  smoke  geometry  from  the  digital  images  acquired  from  a 
single  perspective  (observation  site)  was  primary  to  the  ultimate 
consideration,  that  of  providing  temporal  geometry  measurements  of  the  solid 
feature  in  three-dimension  space.*  In  the  two-dimension  data  reduction 
(single  site  observation  data)  the  cloud  feature  was  first  isolated  from  the 
surrounding  scene.  This  isolation  was  achieved  by  the  differencing  of  (1)  the 
gray-level  values  of  the  array  of  picture  elements  (pixels)  in  the  scene 
recorded  0.1  s  prior  to  the  ignition  of  the  event  from  (2)  the  positionally 
correspondent  pixels  in  each  of  the  scenes  that  followed  in  time  and  contained 
the  cloud  feature;  hence,  the  delineation  of  the  cloud  perimeters  in  temporal 


‘Nelson,  J.  G. ,  Project  Manager,  "Smoke  Week  III  Test  Plan,"  Smoke/Obscurants 
Office,  DRCPM-SMK-T,  Aberdeen  Proving  Ground,  MD,  August  1980. 

‘Blackman,  G.  R.,  "Temporal  Characterization  of  Smoke  and  Dust  Cloud  Geometry 
by  Processing  of  Two-Perspective  Video  Images,"  Smoke/Obscurants  Symposium  V 
Proceedings,  DRCPM-SMK-T-001-81,  Harry  Diamond  Laboratories,  Adelphi,  MD, 
April  1981. 
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space.  The  point  positions  along  this  closed  feature  boundary,  for  a  given 
time- increment,  provide  the  endpoints  for  all  vector-distance  dimension 
calculations  made  within  the  cloud.  For  example,  the  values  for  the  height 
and  width  of  the  cloud  are  the  products  of  the  maximum  pixel  spatial  distances 
in  the  vertical  and  horizontal ,  respectively ,  and  the  object-plane  spatial 
dimension  of  a  pixel  (resolution). 

The  fitting  of  an  ellipse  to  these  perimeter  pixels  efficiently  typified  the 
external  geometry  of  the  smoke  clouds.  The  geometric  projection  of  time- 
coincident  pairs  of  these  ellipses  (one  from  each  site-perspective)  into  a 
common  three-dimension  object-space  coordinate  system  allowed  the  calculation 
of  ellipsoid  parameters  that  logically  described  the  solid  form  of  the  cloud, 
the  associated  dynamics,  and  the  geographic  relationship.  The  specific 
information  that  resulted  from  the  application  of  this  technique  to  the  Smoke 
Week  III  imaged  data  is  as  follows: 

Height  -  The  distance  from  the  top  of  the  vertical-plane  cross  section  of 
the  ellipsoid  to  a  horizontal  plane  that  contains  the  detonation  location. 
The  vertical  plane  is  described  as  normal  to  the  optical  axis. 

Horizontal  Extent  -  The  width  of  the  ellipsoid  cross  section  at  the  two 
most" wTdeTy  spaced  1 atera 1  points  on  the  perimeter. 

Vertical  Extent  -  The  distance  between  the  greatest  vertical  separation  of 
points  on  the  perimeter  of  the  ellipsoid  cross  section. 

Area  -  Square  measure  within  the  ellipsoid  cross-section  perimeter. 

Lateral  Offset  -  Distance  measured  in  the  horizontal  plane  of  the  track  of 
the  ellipsoid  centroid. 

Path  Length  -  The  vector  segment  distance  of  the  optical  path  from  the 
entry  to  exit  points  on  the  ellipsoid  surface. 

Volume  -  Cubic  measure  of  the  ellipsoid. 

Centroid  Height  -  The  vertical  distance  of  the  centroid  from  the 
hori zontal  pi aihe  that  contains  the  detonation  point.  This  measure  provides 
the  best  estimate  of  the  position  of  the  center-of-mass. 

Transport  Direction  -  The  geographic  azimuth  of  the  ground  track  of  the 
el  1 ipsoid  centroid. 

Transport  Rate  -  The  elapsed  time  of  movement  between  centroid  points  on 
the  ground,  in  meters/second. 

These  measurments  are  provided  for  each  Smoke  Week  III  trial  in  the 
information  listings  that  are  found  later  in  this  text. 

REPORTING  FORMAT  OF  ANALYSIS  RESULTS 

Pages  15  through  174  contain  a  listing  of  the  Smoke  Week  III  test  trials  that 
were  analyzed  and  indicates  those  pages  that  depict  specific  information 
derived  from  each  trial.  Five  pages  of  information  are  presented  in  the  text 
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for  each  trial:  (1)  the  listing  of  the  geometry  information  (the  items  listed 
in  the  preceding  paragraph),  (2)  three-dimension  cross  sections  of  the 
temporal  sequences  of  the  ellipsoids,  (3)  a  graphic  that  summarizes  trends  of 
key  measurements,  (4)  an  example  of  the  analysis  of  one  frame  from  the 
perspective  of  MIDAS  station  1,  and  (5)  an  example  of  one  frame  from  MIDAS 
station  2. 

To  locate  one  of  these  types  of  information  for  a  given  trial,  refer  to  the 
section  titled  "Event  Data  Reference  Listing."  An  explanation  of  the  "Event 
Data  Reference  listing"  is  as  follows: 

Data  Listing  -  This  item  notes  (1)  the  period  for  which  analysis  was 
conducted  within  the  total  time  span  of  the  event  and  (2)  the  source  munition 
responsible  for  the  event.  For  example,  measurements  were  computed  for  the 
"Trial  01"  (page  15  )  at  a  time  increment  of  1  s  from  T+1Q  s  to  T+50  s.  This 
numerical  reference  at  the  right-hand  edge  notes  the  page  location  for  the 
complete  listing  of  all  measurements  for  all  time  increments  of  the  Event  01. 

Three-Dimension  Temporal  Graphics  -  This  item  lists  the  pages  on  which  the 
cross-section  depictions  of  the  top  lind  side  views  of  the  ellipsoid  sequences 
for  each  trial  can  be  found.  The  side  view  is  from  the  perspective  of 
instrumentation  aligned  with  the  optical  path  line  of  sight  (LOS).  The 
scaling  is  in  meters  and  the  numbers  associated  with  the  ellipsoids  denote 
seconds  into  the  event. 

Summary  Graphic  -  A  graphic,  compiled  for  each  trial,  represents  the  time- 
trends  of  the  data  values  derived  for  height,  width,  centroid  height,  and 
transport  distance  of  the  centroid  (apparent  center  of  mass  from  the 
perspective  of  the  optical  path  vector). 

Detailed  Examples  of  Data  Derived  from  Both  Stations  -  This  item  gives  (1) 
page  references  for  two  examples  (from  both  stations)  of  the  detailed  report 
graphics  that  are  generated  for  all  images  in  the  sequence  and  (2)  the 
respective  data  listings  for  specific  time  increments  in  the  event.  For 
example,  the  times  of  the  reports  selected  for  Trial  01  are  both  T  +  18  s  and 
and  can  be  found  on  pages  18  and  19. 
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SMOKE  III  EGLIN  AFB, FLORIDA 

■EVENT.  01.  TIME  14272  DATE  081180 

RED  PHOSPHORUS  -  6  CHARGES  SENSOR  O.  5-0.  7 

PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  GRAPIC 


1  0  0 . 

90. 

80 

70. 

60 

50. 

40 

30. 

20. 

10. 

0. 

TIMEC  SECS) 

- HEIGHT  ABOVE  DET.  PT. 

++++++WIDTH 
.  TRANSPORT 

******HEIGHT  OF  CENTER  OF  MASS  ABOVE  DET.  PT 


0+ 


0+ 


0+ 


0t 


0. 


5.  10. 


15  20.  25.  30.  35.  48.  45.  50. 
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SMOKE  III 


EVENT  •  01 


1427  Z  08-11-80  STATION  •  1  SENSOR-  0.  9-0.  7  MICRON 

T+  18.0 


HEIGHT (ABOVE  DETONATION  PT.  )  - 
WIDTHtMAX.  HORIZONTAL  EXTENT)- 
VERTICAL  EXTENT 

AREA  - 


8.  OM 
33.  OM 
8.  OM 
176.  8SQM 


HEIGHT  OF  CENTROID- 
LATERAL  OFFSET 
AXES 

INCLINATION 


4.  M 
-19.  M 
33. ,  7.  M 

9.  9  DEO 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT-  4.  M  OFFSET-  -26.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  8URFACE-  0.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADINC  EDGE-  26.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  O.  M 


•*  -  DETONATION  POINT 

+  -  CENTROID  OF  PRIMARY  ELLIPSE 

•  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MIS8ILE  RANGE.  N.  M. 


18 


SMOKE  III 


EVENT  §  01 


1427  Z  08-11-80  STATION  •  2  SENSOR-  0.  9-0.  7  MICRON 

T+  18.  0 


HEIOHT( ABOVE  DETONATION  PT.  >  -  9.  OM 

WIDTH (MAX.  HORIZONTAL  EXTENT)-  19.  OM 

VERTICAL  EXTENT  -  11.  OM 

AREA  -  88. 7 SQM 


HEIGHT  OF  CENTROID- 
LATERAL  OFFSET  - 
AXES 

INCLINATION 


3.  M 
-2.  M 

14.  ,  11.  M 
2.9  DEO 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT-  3.  M  OFFSET-  -9.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  10.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  13.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  -1.  M 


»•  -  DETONATION  POINT 

+  -  CENTROID  OF  PRIMARY  ELLIPSE 

•  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANOE.  N.  M. 
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DIMENSIONS  OF  OBJECT  CROSSECTION  NORMAL  TO  OPTICAL  PATH (METERS )  DIMENSIONS  INDEPENDENT  OF  PERSPECTIVE 

HEIGHT  HORIZONTAL  VERTICAL  AREA  LATERAL  PATH  VOLUME  CENTROID  TRANSPORT  TRANSPORT 

TIHE(SEC)  (REF  DET  PT>  EXTENT  EXTENT  < SO.  METERS)  OFFSET  LENGTH  (CUBIC  METERS)  HEIGHT  DIRECTION  RATE 
0.  O  -0.  1  2.  7  3  4  7  1  3  7  0  0  19.  J  -IS  0  0  0  0 
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SMOKE  III  EOLIN  AFB,  FLA. 

EVENT  03  TIME  1839Z  DATE  081180 


METERS 


SMOKE  III  ECLIN  AFB,  FLA. 

EVENT  03  TIME  1B39Z  DATE  081180 

XM49  FOO  OIL  IR#1  SENSOR  O.  5-0.  7 

PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  CRAP I C 


100.  0f 


90.  0+ 


80.  0+ 


70.  0+ 


60.  Of 


50.  0+ 


40.  0f 


30.  0+ 


20.  0+ 


10.  0 


0.  0 -»***- - + 


■+  15.  30.  45.  60.  75.  90.  105.  120.  135.  150. 

TIMEC  SECS) 


- HEIGHT  ABOVE  DET.  PT. 

♦+++++WIDTH 

TRANSPORT 

**«###HEI0HT  OF  CENTER  OF  MASS  ABOVE  DET.  PT. 
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EVENT  *  03 


1839  7.  08-11-80  STATION  #  1  SENSOR-  0.5-0  ?  MICRON 

T  +  60  0 


HEIGHT (ABOVE  DETONATION  PT.  )  « 
WIDTH (MAX.  HORIZONTAL  EX TENT )= 
VERTICAL  EXTENT 
AREA 


38.  OM 
79.  OM 

39.  OM 
1765.  OSQM 


HEIGHT  OF  CENTRO I D= 
LATERAL  OFFSET 
AXES 

INCLINATION 


15.  M 
45.  M 

76  .  40.  M 

18.  5  Dfc.G 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT^  20.  M  OFFSET  -  61  .  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE=  59.  M 

HOR  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE=  31  M 
SHEAR (HOR  DISTANCE  BETWEEN  PT.  OF  MAX  OFFSET  AND  PT  AT  7  METERS )=  -fa  M 


**  =  DETONATION  POINT 

+  =  CENTROID  OF  PRIMARY  ELLIPSE 

*  =  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE,  N  M 
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EVENT  #03 


r 


08-11-80 


STATION  #  2  SENSOR®  0  5-0  7  MICRON 

T  +  60.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  = 
WIDTH  (  MAX .  HORIZONTAL  EXTENTS 
VERTICAL  EXTENT 
AREA 


34.  OM 
31.  OM 

35.  OM 
624.  9SGM 


HEIGHT  OF  CENTROID® 
LATERAL  OFFSET 
AXES 

INCLINATION 


16.  M 
-3.  M 

37.  ..  26.  M 

47  7  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD.  HEIGHT=  22.  M  OFFSET®  -8.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE®  23.  M 

HOR  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE®  16  M 
SHEAR ( HQR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT  AT  7  METERS)®  -4  M 


**  ®  DETONATION  POINT 
+  =■  CENTROID  OF  PRIMARY  ELLIPSE 

*  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE,  N  M 


DIMENSIONS  OF  OBJECT  CROSSECTION  NORMAL  TO  OPTICAL  PATH(METERS)  DIMENSIONS  INDEPENDENT  OF  PERSPECTIVE 

HEIGHT  HORIZONTAL  VERTICAL  AREA  LATERAL  PATH  VOLUME  CENTROID  TRANSPORT  TRANSPORT 

TIME ( SEC )  (REF  DET  PT)  EXTENT  EXTENT  <SQ  METERS)  OFFSET  LENGTH  (CUBIC  METERS)  HEIGHT  DIRECTION  RATE 
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i 


METERS 


SMOKE  III  EGLIN  AFB. FLA 

EVENT  Q4  TIME  2033Z  DATE  081180 

A3M3  FOG  OIL  SENSOR  0  5-0.  7 

PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  GRAPIC 


100  0  +  - 


90  0+ 


P0  0+ 


7  0  0+ 


60  0+ 


50.  0  + 


4  0  0+ 


30  0+ 


20  0+ 


10.  0t 


..*+ 


***** *** ************* 
6.  9.  12.  15.  18  21. 


0.  0+—**:' 

0.  3. 


-+— 

24. 


T I ME< SECS) 


- HEIGHT  ABOVE  DET.  PT. 

++++++WIDTH 
.  TRANSPORT 

***#**HEIGHT  OF  CENTER  OF  MASS  ABOVE  DET.  PT. 
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SMOKE  III 


EVENT  •  04 


2033  Z  08-11-80  STATION  •  1  SENSOR-  0.  5-0. 7  MICRON 

T+  22.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  -  12. OM  HEIGHT  OF  CENTROID-  5.  M 

WIDTH (MAX.  HORIZONTAL  EXTENT)-  34.  OM  LATERAL  OFFSET  *  -9.  M 

VERTICAL  EXTENT  -  14.  OM  AXES  «  35.  ,  14.  M 

AREA  -  349.  88QM  INCLINATION  «  -1.  5  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIOHT*  5.  M  OFFSET-  -17. 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  25.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  34.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  -5.  M 


**  «  DETONATION  POINT 

♦  -  CENTROID  OF  PRIMARY  ELLIPSE 

#  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANOE,  N.  M. 
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SMOKE  III 


EVENT  •  04 


2033  Z  08-11-80  STATION  •  2  SENSOR-  0.  5-0.  7  MICRON 

T+  22.  0 


HEIGHT! ABOVE  DETONATION  PT.  )  -  13.  OM  HEIGHT  OF  CENTROID-  3.  M 

WIDTHtMAX.  HORIZONTAL  EXTENT)-  58.  OM  LATERAL  OFFSET  -  -28.  M 

VERTICAL  EXTENT  -  15.  OM  AXES  -  59.,  13.  M 

AREA  -  371.8SQM  INCLINATION  -  7.  2  DEC 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT-  5.  M  OFFSET-  -40.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  46.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  25.  M 
SHEAR (HOR  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  -2.  M 


**  -  DETONATION  POINT 

♦  -  CENTROID  OF  PRIMARY  ELLIPSE 

•  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  S&IfNCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N.  M. 
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SMOKE  III  EGLIN  AFB,  FLA. 

EVENT  05  _  TIKE  2H9Z  DATE  081180 

XM43  GENERATOR  SENSOR  O  3-0. 7 


PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  0RAP1C 
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.  TRANSPORT 

###*#*HE I GHT  OF  CENTER  OF  MASS  ABOVE  DET.  PT. 
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SMOKE  III 


EVENT  «  OS 


2149  2  08-11-80  STATION  •  1  SENSOR-  0.  3-0. 7  MICRON 

T+  40.  0 


HEIGHT (ABOVE  DETONATION  PT.  >  -  18. 
WIDTH(MAX.  HORIZONTAL  EXTENT)-  40. 
VERTICAL  EXTENT  -  19. 
AREA  -  439. 


OM 

HEIGHT  OF  CENTROID- 

5.  M 

OM 

LATERAL  OFFSET 

-13.  M 

OM 

AXES 

38.  .  18.  M 

9S0M 

INCLINATION 

17.  2  DEG 

CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT-  8.  M  OFFSET-  -21. 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  29.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE*  29.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  O.  M 


*#  -  DETONATION  POINT 

+  -  CENTROID  OF  PRIMARY  ELLIPSE 

*  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N.  M. 
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SMOKE  III 


EVENT  *  OS 


2149  Z  OS-1 1-80  STATION  «  2  SENSOR*  0. 5-0.  7  MICRON 

T+  40.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  -  17.  OM  HEIGHT  OF  CENTROID*  6.  M 

WIDTH (MAX  HORIZONTAL  EXTENT)*  39.  OM  LATERAL  OFFSET  *  -20.  M 

VERTICAL  EXTENT  *  18.  OM  AXES  *  37. ,  14. M 

AREA  -  2S3.  08QM  INCLINATION  *  15.9  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT*  8.  M  OFFSET-  -28.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  29.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE*  15.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  2.  M 


•*  *  DETONATION  POINT 

+  -  CENTROID  OF  PRIMARY  ELLIPSE 

•  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANOE,  N.  M. 
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DIMENSIONS  OF  OBJECT  CROSSECTION  NORMAL  TO  OPTICAL  PATH <  ML  !TF\. .*  D  i  Ml  NS  1 ONS  INDEPENDENT  nh  PfRSpf<  T  }  ','f 

HEIGHT  HORIZONTAL  VERTICAL  AREA  LATERAL  PATH  VuL  'JME  CENTROID  TRANSPORT  T RAN1  I 
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METERS 


SMOKE  III 

EGLIN 

AFB, FLA 

EVENT  06 

TIME 

22502 

DATE  081180 

FOG  OIL. 

IR#  1 

SENSOR  0  5-0. 7 

PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  GRAPIC 
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1  ©0 


- HEIGHT  ABOVE  det.  pt. 

++++++WIDTH 
.  TRANSPORT 

******HEIGHT  OF  CENTER  OF  MASS  ABOVE  DET  PT 
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SMOKE  III 


EVENT  •  06 


2250  Z  08-11-80  STATION  »  1  SENSOR-  0.  5-0. 7  MICRON 

T+  40.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  - 
WIDTH (MAX.  HORIZONTAL  EXTENT)- 
VERTICAL  EXTENT  ■ 
AREA  « 


22.  OM 
25.  OM 
22.  OM 
410.  3SQM 


HEIGHT  OF  CENTROID- 
LATERAL  OFFSET 
AXES 

INCLINATION  « 


9.  M 

10.  M 

25.  .  23.  M 
-34.  5  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT-  12.  M  OFFSET-  14. 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  20.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  20.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  0.  M 


**  -  DETONATION  POINT 

+  -  CENTROID  OF  PRIMARY  ELLIPSE 

*  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 

WHITE  SANDS  MISSILE  RANOE,  N.  M. 
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SMOKE  III 


EVENT  ft  06 


2250  Z  08-11-80  STATION  tt  2  SENSOR®  0. 5-0. 7  MICRON 

T+  40.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  -  27.  OM  HEIGHT  OF  CENTROID®  12.  M 

WIDTH(MAX.  HORIZONTAL  EXTENT)-  33.  OM  LATERAL  OFFSET  *  -15.  M 

VERTICAL  EXTENT  -  28.  OM  AXES  =  36.  ,  25.  M 

AREA  *  354.  9SQM  INCLINATION  =  40.  7  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT-  17.  M  OFFSET*  -21.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  28.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  22.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)®  1.  M 


**  -  DETONATION  POINT 

♦  -  CENTROID  OF  PRIMARY  ELLIPSE 

*  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N.  M. 
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SMOKE  1 1 1  EVENT  #  07 

1313  Z  08-12-80  STATION  #  1  SENSOR®  0  5-0.  7  MICRON 

T  +  10.  0 


HEIGHT ( ABOVE  DETONATION  PT.  )  =  28.  OM  HEIGHT  OF  CENTROID®  B  M 

WIDTH ( MAX  HORIZONTAL  EXTENT ) =  81.  OM  LATERAL  OFFSET  =  -4.  M 

VERTICAL  EXTENT  =  30.  OM  AXES  =  69  ,  34.  M 

AREA  =  1054. 2SQM  INCLINATION  =  -4  9  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD.  HEIGHT®  6. M  OFFSET®  -18 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE®  34.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE®  76  M 
SHEAR ( HOR .  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS ) =-28.  M 


**  =  DETONATION  POINT 

+  =  CENTROID  OF  PRIMARY  ELLIPSE 

*  =  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
43  WHITE  SANDS  MISSILE  RANGE.  N  M. 


SMOKE  III 


EVENT  «  07 


1313  Z  08-12-80  STATION  #  2  SENSOR®  0.  5-0  7  MICRON 

T+  10.  0 


HEIGHT ( ABOVE  DETONATION  PT.  )  =  26.  OM  HEIGHT  OF  CENTROID®  7.  M 

WIDTH (MAX.  HORIZONTAL  EXTENT )=  39  OM  LATERAL  OFFSET  =  2.  M 

VERTICAL  EXTENT  =  29.  OM  AXES  =  39.  ,  28  M 

AREA  =  545.  BSGM  INCLINATION  =-16  4  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT®  9.  M  OFFSET  =  9 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE*  37  M 

HOR  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE'-  20  M 
SHEAR < HQR .  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT  AT  7  METERS)®  -7.  M 


**  =  DETONATION  POINT 

+  =  CENTROID  OF  PRIMARY  ELLIPSE 

*  =  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
44  WHITE  SANDS  MISSILE  RANGE.  N  M 


DIMENSIONS  OF  OBJECT 
HE 1 OH  f  HOW r  ZON  TAL 

SMOKE  111  EGLIN  AFB.FLA  \ 
EVENT  08  TIME  I519Z  DATE  081280  1 
N3A3  FOG  OIL  SENSO 

CROSSECTION  NORMAL  TO  OPTICAL  PATH(METERS)  DIM 
vertical  area  lateral  PATH  VO 

U  5-0  / 

ffNSIONS  INDEPENDENT 
iUME  CENTROID 

OF  PERSPECTIVE 
TRAI  JSPOR  I 

TRANSPORT 

T  1  ME  <  Sf  '1  * 

(REF  DET  PT ) 

EXTENT 

EXTENT 

<SQ  METERS* 

OFFSET 

LENGTH  (CUD  I 

Ci  METERS* 

HEIGHT 

direction 

RATE 
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14  4 
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1  0 

0  0 
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• ;  ft 
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244  7 
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2  6 
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ft 
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38  7 

e  a 

257  7 

-19  2 

0  0 

1064  3 

2  6 

353  1 

y' 

3 1  0 

7  3 

39  3 

9  1 

270  2 

-19  7 

0  0 

2030  B 

2  7 

353  8 

*  f 

32  0 

7  5 

39  9 

9  4 

282  4 

-20  3 

0  0 

2199  6 

2  8 

354  5 

6 

33  0 

7  8 

40.  4 

9  7 

296  4 

-20  8 

0  0 

2402  7 

2  9 

355  1 

i  •  & 

34  0 

8  0 

41  0 

10  0 

309  7 

-21  3 

0  0 

2602  5 

3  0 

355  B 

«'  6 

3  b  0 

8  2 

41  5 

10  3 

323  3 

-21  9 

0  0 

2814  l 

3  1 

356  5 

•"* 

36  0 

8  5 

42  0 

10  6 

337  2 

-22  4 

0  0 

3041  1 

3  2 

35  7  2 

i  >  ft 

3  7  0 

8  8 

42  5 

10  9 

351  9 

-23  0 

0  0 

3288  1 
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METER 


SMOKE  III  EGLIN  AFB, FLA. 

EVENT  08  TIME  I519Z  DATE  081280 

N3A3  FOG  OIL  SENSOR  0  5-0. 7 

PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  GRAPIC 
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SMOKE  III 


EVENT  »  OB 


1519  Z  08-12-80  STATION  *  1  SENSOR=  0  5-0.  7  MICRON 

T+  40.  0 


HEIGHT (ABOVE  DETONATION  PT  >  =  9.  OM  HEIGHT  OF  CENTROID=  4.  M 

WIDTH (MAX  HORIZONTAL  EXTENT 1 =  61.  OM  LATERAL  OFFSET  =  -21.  M 

VERTICAL  EXTENT  -•  1 1 .  OM  AXES  =  63..  10  M 

AREA  =  453. 8SQM  INCLINATION  =  -2. 0  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HF1GHT-  3  M  OFFSET=  -34  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE.  19.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  61.  M 
SHEAR ( HOR .  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS) =-36  M 


**  =  DETONATION  POINT 

+  =  CENTROID  OF  PRIMARY  ELLIPSE 

*  =  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N  M. 
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SMOKE  III 


EVENT  tt  QS 


1519  Z  08-12-80  STATION  #  2  SENSOR=  0  5-0  7  MICRON 

T  +  40.  0 


HEIGHT (ABOVE  DETONATION  PT.  >  = 
WIDTH (MAX.  HORIZONTAL  EX TENT >= 
VERTICAL  EXTENT 

AREA  = 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT=  4.  M  OFFSET=  -37  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE=  58.  M 

HOR  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE=  59  M 
SHEAR ( HOR  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS ) =  0  M 


12.  OM  HEIGHT  OF  CENTRO I D=  4  M 

61.  OM  LATERAL  OFFSET  =  -25.  M 

12.  OM  AXES  =  60 .  ,  13.  M 

464. 6SQM  INCLINATION  =  -0  6  DEG 


**  =  DETONATION  POINT 

+  =  CENTROID  OF  PRIMARY  ELLIPSE 

*  =  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE,  N  M 
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DIMENSIONS  OF  OBJECT  CRDSSECTION  NORMAL  TO  OPTICAL  PATH (METERS)  DIMENSIONS  INDEPENDENT  OF  PERSPECTIVE 

HEIGHT  HORIZONTAL  VERTICAL  AREA  LATERAL  PATH  VOLUME  CENTROID  TRANSPORT  TRANSPORT 

TIME(SEC)  (REF  DET  PT>  EXTENT  EXTENT  (SO.  METERS)  OFFSET  LENGTH  (CUBIC  METERS)  HEIGHT  DIRECTION  RATE 
0.0  3.4  6.9  3.6  16.5  OB  0  0  83.2  1  7  0  0  0  0 
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SMOKE  III  EGLIN  AFB, FLA. 

EVENT  09  TIME  1956Z  DATE  081280 

153MM  60LBS.  -  10LBS.  EA.  SENSOR  O.  S-i 


N 

6 


51 


50.  0  0.  000  50.  0  50.  0  100  150. 


METERS 


EVENT  09 
155MM  60LBS. 


SMOKE  III  EQLIN  AFB*  FLA. 

TIME  1936Z  DATE  081280 

10LB8.  EA.  SENSOR  O.  3-0.  7 


PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  GRAPIC 
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SMOKE  III 


EVENT  #  09 


1956  Z  08-12-80  STATION  # 


SENSOR=  O  5-0  7  MICRON 


T  +  26.  0 


HEIGHT (ABOVE  DETONATION  PT.  >  = 
WIDTH (MAX.  HORIZONTAL  EXTENT )= 
VERTICAL  EXTENT 
AREA 


14.  OM 

HEIGHT  OF  CENTROID* 

5.  M 

60.  OM 

LATERAL  OFFSET 

-16.  M 

16.  OM 

AXES 

68.  ,  14 

354.  OSGM 

INCLINATION 

-1.1  DEG 

CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HE I GHT  =  4.  M  OFFSET*  -31.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE*  48.  M 

HOR  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE*  60  M 
SHEAR ( HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)*  -6.  M 


**  =  DETONATION  PJxNT 

+  =  CENTROID  OF  PRIMARY  ELLIPSE 

*  =  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE,  N.  M. 


53 


SMOKE  III 


EVENT  #  09 


1956  Z  08-12-80  STATION  #  2  SENSOR=  0.  5-0.  7  MICRON 

T  +  26  0 


HEIGHT (ABOVE  DETONATION  PT.  )  =  1 1 .  OM  HEIGHT  OF  CENTROID=  4  M 

WIDTH(MAX.  HORIZONTAL  EXTENT ) =  44. OM  LATERAL  OFFSET  =  -23.  M 

VERTICAL  EXTENT  =  12.  OM  AXES  =  52  ,  10. M 

AREA  *  305. 7SGM  INCLINATION  =  2  7  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD.  HEIGHT=  4.  M  OFFSET=  -34. 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE*  41. M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE*  41  M 
SHEAR ( HOR .  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)*  0.  M 


**  =  DETONATION  POINT 

+  =  CENTROID  OF  PRIMARY  ELLIPSE 

*  =  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N.  M 


<r  *7  *j  - 


METERS 


SMOKE  III  EGLIN  AFB, FLORIDA 

EVENT  11  TIME  2221Z  DATE  081280 

XM49  I R#  J  SENSOR  0.  5-0.  7 

PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  GRAPIC 


100.  U+- 


yy.  vi h ■ 


:-:h 


70  0  + 


6  0.  0+ 


50.  0+ 


4  0  0+ 


30.  0+ 


20.  Of 


1  0 .  0+ 


4  + 


0.  0+4- - 4- - 4- - + - + - + - 4- - + - + - 

0.  5.  10.  15.  20.  25.  30.  35.  40. 


~"4  ~ 

45 


TIMEC  S E C S > 


- HEIGHT  ABOVE  DET.  FT. 

++++++WIDTH 
.  TRANSPORT 

***#*#HE I GHT  OF  CENTER  OF  MASS  ABOVE  DET.  PT. 
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SMOKE  III 


EVENT  •  11 


2221  Z  08- 12-80  STATION  •  1  SENSOR*  0.  9-0.  7  MICRON 

T+  14.  0 


HEIGHT (ABOVE  DETONATION  PT.  ) 

m 

9.  OM 

HEIGHT  OF  CENTROID-  2.  M 

WIDTH (MAX.  HORIZONTAL  EXTENT)- 

28.  OM 

LATERAL  OFFSET 

-  3.  M 

VERTICAL  EXTENT 

m 

12.  OM 

AXES 

-  28.  .  12.  M 

AREA 

m 

210.  ISOM 

INCLINATION 

-  4.  0  DEG 

CENTROID  OF  BUOYANT  PORTION 

OF 

CLOUD: 

HEIGHT-  2.  M 

OFFSET- 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  2.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  24. M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  19.  M 


**  -  DETONATION  POINT 

♦  -  CENTROID  OF  PRIMARY  ELLIPSE 

*  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE,  N.  M. 
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SMOKE  III 


EVENT  •  11 


2221  Z  08-12-80  STATION  •  2  SENSOR*  0. 5-0.  7  MICRON 

T+  14.0 


HEIOHT< ABOVE  DETONATION  PT.  )  «  11.  OM  HEIOHT  OF  CENTROID-  4.  M 

WIDTH (MAX.  HORIZONTAL  EXTENT)-  32.  OM  LATERAL  OFFSET  -  -13.  M 

VERTICAL  EXTENT  -  12.  OM  AXES  -  30.  .  12.  M 

AREA  -  204.  08QM  INCLINATION  -  9.  1  DEO 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIOHT-  5.  M  OFFSET-  -19. 

HORIZONTAL  EXTENT  AT  7  METER8  ABOVE  SURFACE-  14.  M 

HOR.  EXTENT  OF  LINE  CONTAININO  PT.  OF  MAX.  OFFSET  OF  LEADINO  EDGE-  15.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  1.  M 


•#  -  DETONATION  POINT 

♦  «  CENTROID  OF  PRIMARY  ELLIPSE 

•  «  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  8CIENCE8  LABORATORY 
WHITE  SANDS  MISSILE  RANOE,  N.  M. 
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DIMENSIONS  OF  OBJECT  CROSSECTION  NORMAL  TO  OPTICAL  PATH (METERS)  DIMENSIONS  INDEPENDENT  OF  PERSPECTIVE 

HEIOHT  HORIZONTAL  VERTICAL  AREA  LATERAL  PATH  VOLUME  CENTROID  TRANSPORT  TRANSPORT 

TIME(SEC)  (REF  DET  PT)  EXTENT  EXTENT  <SQ  METERS)  OFFSET  LENGTH  (CUBIC  METERS)  HEIOHT  DIRECTION  RATE 
0.0  4.0  18.3  3.5  76.3  3.4  5.1  270  0  1  3  0  0  0  0 
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SMOKE  III 


EVENT  #  12 


1500  2  08-13-80 


STATION  #  1 


SENSOR®  0  5-0.  7  MICRun 


T  +  26  0 


HEIGHT (ABOVE  DETONATION  PT.  )  = 
WIDTH (MAX.  HORIZONTAL  EXTENT )= 
VERTICAL  EXTENT 
AREA 


12.  OM 
22.  OM 

13.  OM 
174.  4SGM 


HEIGHT  OF  CENTROID® 
LATERAL  OFFSET 
AXES 

INCLINATION 


5.  M 
1  1  M 

22  ,  1 1  M 

19  7  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT®  6.  M  OFFSET®  15 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE®  9.  M 

HOR  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE®  12  M 
SHEAR ( HQR .  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)®  l.M 


**  =  DETONATION  POINT 

+  =  CENTROID  OF  PRIMARY  ELLIPSE 

*  ®  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE,  N  M 
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SMOKE  III 


EVENT  #  12 


1500  Z  08-13-80  STATION  #  2 

T+  26.  0 


SENSQR=  O  5-0  7  MICRON 


HEIGHT ( ABOVE  DETONATION  PT.  )  = 
WIDTH ( MAX .  HORIZONTAL  EXTENT ) = 
VERTICAL  EXTENT 
AREA 


15.  OM 
51.  OM 
17.  OM 
428. 1SQM 


HEIGHT  OF  CEN7R0ID= 
LATERAL  OFFSET 
AXES 

INCLINATION 


5  M 
23  M 

47.  ,  15  M 

-8.  1  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT=  6.  M  OFFSET  =  33  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE=  42.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE=  30  M 
SHEAR ( HOR .  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS ) =  1  M 


**  =  DETONATION  POINT 

+  =  CENTROID  OF  PRIMARY  ELLIPSE  j 

*  =  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD  \ 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N  M 
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METERS 


EVENT 

VEESS 


SMOKE  III  EGLIN  AFB. FLORIDA 

TIME  2154Z  DATE  081480 

SENSOR  O. 5-0. 7 


PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  GRAPIC 


100. 

0  ■ 

90. 

6- 

80. 

0-- 

70. 

0  •“ 

60. 

0- 

50. 

0- 

40. 

0 

30. 

0  - 

20. 

0- 

10. 

0.. 

0.  0+~ 
0. 


~ - 4- - -*■ - + - 4- - 

10.  20.  30.  40.  50.  i 

T I ME< SECS) 


90.  100. 


- HEIGHT  ABOVE  DET.  PT. 

4-4-4-4-4-4-WIDTH 
.  TRANSPORT 

******HEIGHT  OF  CENTER  OF  MASS  ABOVE  DET.  PT. 


SMOKE  III 


EVENT  «  13 


2154  7  08-14-80 


STATION  ft  1  SENSOR-  0  5-0.  7  MICRON 

T  +  14.  0 


HEIGHT (ABOVE  DETONATION  PT.  >  = 
WIDTH (MAX.  HORIZONTAL  EXTENT ) = 
VERTICAL  EXTENT 
AREA 


10.  OM 

HEIGHT  OF  CENTROID= 

3.  M 

42.  OM 

LATERAL  OFFSET 

-18.  M 

14.  OM 

AXES 

40.  ,  12.  M 

307.  1SQM 

INCLINATION  - 

2.  3  DEG 

CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT=  4.  M  OFFSET  =  -26.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE=  10.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE=  39  M 
SHEAR  < HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT  AT  7  METERS)-- IS.  M 


**  -  DETONATION  POINT 

+  =  CENTROID  OF  PRIMARY  ELLIPSE 

*  *  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE,  N  M. 
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SMOKE  1 1  I 


EVENT  »  13 


2154  Z  08-13-80  STATION  »  2  SENSQR=  C  5-0  7  MICRON 

T  +  14.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  * 
WIDThKMAX.  HORIZONTAL  EXTENT  )  = 
VERTICAL  EXTENT 
AREA 


11.  OM 
46.  OM 

12.  OM 
310.  5SQM 


HEIGHT  OF  CENTROID= 
LATERAL  OFFSET 
AXES 

INCLINATION 


4  M 
-17.  M 
52.  .  12  M 

3.  5  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT^  5  M  OFFSET  =  -28.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE=  45.  M 

HOR  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  45  M 
SHEAR ( HOR .  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS ) =  C  M 


**  -  DETONATION  POINT 

+  =••  CENTROID  OF  PRIMARY  ELLIPSE 

«  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N  M 

69 


T|NE(S£C> 
0  o 
1  0 
3  0 

3  0 

4  0 
3  0 
6  0 
y  o 

8  O 

9  O 
10  0 
U  0 
13  0 
13  0 
M  O 
13  0 
16  0 

17  0 

18  O 

19  0 
30  0 
3t  0 
33  0 

33  0 

34  0 
33  0 

36  0 

37  0 

38  0 

39  0 

30  0 

31  0 
33  0 

33  O 

34  0 
33  O 

36  0 

37  0 

38  0 

39  0 

40  0 

41  0 
43  O 

43  0 

44  O 
43  0 

46  O 

47  O 
40  O 
49  0 

30  0 

31  O 
33  0 

33  O 

34  0 
33  0 

36  0 

37  0 

38  O 
3?  0 
60  0 
61  0 
63  0 

63  0 

64  0 
63  0 
66  0 

67  0 

68  0 

69  0 

70  0 

71  0 
73  0 

73  0 

74  0 
73  0 

76  0 

77  0 
70  0 

79  0 

80  0 
Si  0 
83  0 

83  0 

84  0 
83  0 
86  0 
87  0 
80  0 
09  0 

90  0 

91  0 

9a  o 

93  0 

94  0 
93  0 

96  0 

97  0 
90  0 
99  0 


DIMENSIONS  OF  OBJECT 
HEIGHT  HORIZONTAL 
< REF  OCT  PT»  EXTENT 


SMOKE  III  EOLIN  AFB. FLA 

TIME  2346 Z  DATE  081400 

SENSOR  O  3-0  7 


CR08SECT ION  NORMAL  TO 


VERTICAL 
EXTENT 
2  4 

2  a 

3  I 
3  4 

3  7 

4  0 
4  3 
4  7 
4  9 
3  2 
3  3 
3  8 
6  1 
6  4 

6  7 

7  0 
7  3 
7  6 

7  0 

8  1 

8  4 
B  7 

9  0 
9  2 
9  3 
9  0 

10  1 
10  4 
10  6 


8  0 

30  2 

10  9 

8  2 

31  0 

11  2 

6  4 

31  8 

11  4 

8  6 

32  6 

11  7 

8  9 

33  4 

12  0 

9  1 

34  2 

12  3 

9  3 

33  0 

12  9 

9  3 

33  0 

12  B 

9  7 

36  6 

13  I 

9  9 

37  4 

13  3 

10  2 

38  1 

13  7 

10  4 

38  9 

13  9 

10  6 

39  7 

14.  2 

10  8 

40  4 

14  4 

11  0 

41  2 

14.  7 

11  2 

41  9 

13  0 

11  4 

42  6 

13  2 

It  6 

43  4 

13.  3 

11  a 

44  1 

19  8 

12  0 

44  8 

16  0 

12  3 

43  3 

16  3 

12  4 

46  2 

16  9 

12  6 

46  9 

16  a 

12  8 

47  6 

17  1 

13  0 

48  3 

17  3 

13  2 

49.  0 

17  6 

13  4 

49  7 

17.  8 

13  7 

30  4 

10.  1 

13  0 

31  1 

18  4 

14  0 

31  7 

10  6 

14  a 

32  4 

10  9 

14  4 

33.  0 

19.  I 

14  6 

33.  7 

19.  4 

14  0 

34  4 

19.  6 

13  0 

33  0 

19  9 

is  a 

33.  6 

20  1 

13  4 

96.  3 

20.  4 

19  6 

96  9 

20  6 

19  0 

97  9 

20  9 

13  9 

98  2 

21  1 

16  1 

90  0 

21  4 

16  3 

39  4 

21  6 

16  3 

60  0 

21  0 

16  7 

60  6 

22  1 

16  9 

61  2 

22  3 

17  0 

61  0 

22  3 

AREA 

(80  METERS) 
7  3 
10  6 
14  2 
18  2 
23  0 

37  9 
33  1 
39  i 
45  0 
31  3 

38  9 
66  0 
74  1 
82  2 
90  3 
99  3 

108  3 
118  1 
127  9 
138  1 
148  7 
138  9 
170  3 
101  7 
194  1 
206  3 
218  0 
231  4 
244  3 
237  0 
271  6 
284  6 
298  8 
314  O 
327  B 
343  2 
339  1 
374  4 
389  2 
406  2 
421.  6 
439.  1 
434  3 
472  6 
488  6 
303  9 
323  7 
341  1 
339  2 
378  7 
393  6 
614  3 
633  2 
631  8 
671  1 
690  4 
711  3 
739.  6 
730  1 
770.  1 
789.  a 
810  6 
030  6 
831  6 
871.  4 
091.  9 
914  0 
934  1 
934  9 
977  3 


OPTICAL 
LATERAL 
OFFSET 
-2  3 
-3  0 
-3  3 
-4  1 
-4  6 
-3  1 
-3  6 


PATH! METERS  > 
PATH 
LENOTH 
0  0 
0  0 
O  <3 
O  O 
0  0 
0  0 
0  o 
0  o 
o  o 

O  0 
0  0 
0  o 
0  0 
0  o 
o  o 
0  0 
0  o 
0  0 
0  0 
0  o 
0  0 
0  0 
0  0 
0  0 
0  0 
O  0 
0  0 
O  0 
0  0 
0.  0 
0.  0 
o  o 
0  0 
0  0 
o  o 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
O  0 
0  0 
0  0 
0  0 
0  0 
0  0 
o  o 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
0  o 
0  0 
0  0 
o.  o 
0  0 
0  0 
0.  0 
0  0 
o  o 
0  0 
0  o 
6  1 
9  I 
11  3 

13  1 

14  7 
16  1 
17  4 
10  6 

19  0 

20  0 
21  0 

22  7 

23  6 

24  4 
23  3 
26  0 
26  8 
27.  3 
20  2 
20  0 

29  4 

30  0 

30  6 

31  2 

31  7 

32  2 

32  7 

33  2 

33  6 

34  0 
34  4 


DIMENSIONS  INDEPENDENT 


VOLUME 

(CUBIC  METERS) 
12  8 
22  0 
33  I 
47  3 
66  4 
07  9 
111  9 
142  9 
174  3 
212  3 
238  6 
304  7 
361  8 
421  0 
482  3 
337  9 
630  4 
716  7 
007  2 
903  7 
1008  3 
1110  3 
1234  l 
1336  3 
1498  9 
1641  0 
1780  l 
1949  3 
2117  2 
2270  4 
2479  8 
2636  7 
2839  3 
3086  4 
3290  1 
3320  8 
3782  2 
4027  6 
4269  2 
4360  0 
4821  7 
3136  4 
3408  3 
3743  7 
6040  3 
6371  3 
6720  7 
7063  9 
7434  2 
7842  3 
8191  0 
8391  9 
9006  4 
9418  3 
9832  9 
10297  7 
10793  1 
11220  2 
11720  a 

12212  a 

12689  0 
13220  9 
13740  0 
14392.  2 
14811  3 
13339  e 
13969  a 
16310  A 
17100  3 
17743  0 
10332  0 
10909  3 
19369  4 
20213  | 
30079  0 
21900  4 
22202  2 
22973  2 
23666  4 
24313  9 
23037  | 

23036  1 
26926  1 
37361  4 
20104  3 
20096  0 
29691  4 
30461 . 7 
31202  9 
32000  4 
32009  0 
33777  a 
34347  9 
33327  9 
36233  I 
37031  1 
30001  4 
30036  I 
39737  3 
40372  6 


CENTROID 
HEIGHT 
-0  1 
0  O 
0  1 
o  2 

O  3 
0  4 
O  3 
O  6 
0  6 
0  7 
0  8 
0  9 
1  0 
1  1 
1  3 
1  3 
1  4 
1  3 
1  6 
l  7 
1  7 


OF  PERSPECTIVE 
TRANSPORT 
DIRECTION 
0  0 

44  3 
44  3 
44  4 
44  4 
4A  3 
44  6 


TRANSPORT 

RATE 

0  0 
0  6 
O  6 
0  6 
O  6 
0  6 
0  6 
0  6 
0  6 
0  6 
0  6 
0  6 
0  6 
0  6 
0  6 
0  6 
0  it 
0  6 
0  6 
0  6 
0  7 
0  7 
0  7 
0  7 
0  7 
0  7 
0  7 
0  7 
0  7 
0  7 
0  7 
O  7 
0  7 
0  7 
0  7 
0  7 
0  7 
O  7 
0  7 
0  7 
0  7 
O  7 
0  7 
0  7 
0  7 
0  7 
0  7 
O  7 
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SMOKE  III  EGLIN  AFB, FLA. 

TIME  2346 Z  DATE  08148 


PE©  200 


SMOKE  III  EOLZN  AF8*  FLA. 

a  .  TIME  2346 Z  DATE  061480 

SENSOR  0.  3-0.  7 


PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  ©RAPIC 


106.  0f 


90.  Of 


80.  Ot 


70.  0+ 


60.  0T 


50.  0T 


40.  Of 


30.  0f 


20.  0t 


10.  0f 


#****************,*,» 


4***#**#*****1****1*** 


- HEIOHT  ABOVE  DET.  PT. 

+++♦++ WIDTH 

TRANSPORT 

••♦♦♦♦HEIGHT  OF  CENTER  OF  MASS  ABOVE  DET.  PT. 


SMOKE  III 


EVENT  #  15 


2346  Z  08-14-80 


STATION  #  1  SENSOR=  0.  5-0.  7  MICRON 


T+  50.  0 


HEIGHT (ABOVE  DETONATION  FT. )  = 
WIDTH<MAX.  HORIZONTAL  EXTENT )= 
VERTICAL  EXTENT 
AREA 


12.  OM 
40.  OM 
15.  OM 
397.  7SGM 


HEIGHT  OF  CENTRO I D= 
LATERAL  OFFSET 
AXES 

INCLINATION 


4.  M 
9.  M 

41.  ,  12.  M 

-8.  1  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT=  5.  M  OFFSET=  18  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE®  22.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE®  34  M 
SHEAR  ( HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS )  =  5.  M 


**  =  DETONATION  POINT 

+  =  CENTROID  OF  PRIMARY  ELLIPSE 

*  =  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE,  N  M 


SMOKE  I  I  I 


EVENT  #  15 


2346  Z  08-14-80  STATION  «  2  SENSOR=  0  5-0.  7  MICRON 

T+  50.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  = 
WIDTH(MAX.  HORIZONTAL  EXTENT ) = 
VERTICAL  EXTENT- 
AREA 


11.  OM 
38.  OM 
1 1.  OM 
253.  1SQM 


HEIGHT  UF  CENTROID= 
LATERAL  OFFSET 
AXES 

INCLINATION 


5.  M 
-21  M 
39.  ,  11  M 

3  6  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD.  HEIGHT3  5.  M  0FF5ET=  -29 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE3  32.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE3  30  M 
SHEAR (HOR  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS ) =  l.M 


=  DETONATION  POINT 
+  =  CENTROID  OF  PRIMARY  ELLIPSE 

*  3  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N  M 
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METERS 


SMOKE  III  EGLIN  AFB>  FLA. 

EVENT  16  TIME  1841Z  DATE  081580 

XM82S  WP  TWIN  CHARGES  SENSOR  0.  5-0.  7 

PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  GRAPIC 


100.  0t* 


90.  0+ 


80.  0+ 


70.  0+ 


60.  0+ 


50.  0+ 


40.  0f 


30.  0+ 


20.  0f 


+  - 

+  -  ' 


4_ 

4- 


10.  0f  •  • 

I- 


4+ 


4* 


*** 


0.  0+ 


0.  10.  20.  30. 


40.  50.  60. 

T I ME< SECS> 


70.  80. 


— 4- 

90. 


100. 


- HEIGHT  ABOVE  DET.  PT. 

4-44.+++WIDTH 
.  TRANSPORT 

**#***HEIQHT  OF  CENTER  OF  MA88  ABOVE  DET.  PT. 
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SMOKE  III 


EVENT  #  16 


1841  Z  ww  ...  STATION  #  1  SENSOR-  0.  5-0  7  MICRON 

T  +  14.  0 


HEIGHT (ABOVE  DETONATION  PT. )  = 
WIDTH (MAX  HORIZONTAL  EXTENT )= 
VERTICAL  EXTENT 
AREA 


30.  OM 
82.  OM 
30  OM 
895.  6SQM 


HEIGHT  OF  CENTROID-  10.  M 

LATERAL  OFFSET  =  0.  M 

AXES  =  70  . 

INCLINATION  =  -0  7 


30.  M 
DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HE I GHT =  10.  M  OFFSET-  -15  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  61.  M 

HOR  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  61.  M 
SHEAR ( HOR  DISTANCE  BETWEEN  PT  OF  MAX.  OFFSET  AND  PT  AT  7  METERS ) =  0.  M 


**  =  DETONATION  POINT 

+  =  CENTROID  OF  PRIMARY  ELLIPSE 

*  ■  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N  M 
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SMOKE  III 


EVENT  #  16 


1841  Z  09-15-80  STATION  #  2  SENSOR=  0.  5-0  7  MICRON 

T+  14.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  * 
WIDTH (MAX.  HORIZONTAL  EXTENT)* 
VERTICAL  EXTENT 
AREA 


34.  OM 

HEIGHT  OF  CENTROID 

48.  OM 

LATERAL  OFFSET 

36.  OM 

AXES 

660.  1SQM 

INCLINATION 

13.  M 
-23.  M 
50.  ,  29  M 

34  0  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT*  19.  M  OFFSET*  -32  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE®  38.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE*  18  M 
SHEAR ( HOR .  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)®  -4.  M 


**  =  DETONATION  POINT 

+  *  CENTROID  OF  PRIMARY  ELLIPSE 

*  =  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N. M 
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SMOKE  III  EGLIN  AFB 


81 


METERS 


SMOKE  III  EGLIN  AFB.  FLA. 

EVENT  17  TIME  2010Z  DATE  081580 

HC  6  RNDS  -  24  CANISTERS  SENSOR  0.  5-0  7 

PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  GRAPIC 


100.  0f 


90.  0+ 


80.  0t 


70.  0+ 


60.  0+ 


50.  0+ 


40.  0+ 


30.  0+ 


20.  0+ 


10.  0+ 


0.  0<’ 


40.  50.  60. 

TIME<  SECS> 


- HEIGHT  ABOVE  DET.  PT. 

++++++WIDTH 
.  TRANSPORT 

#*#***HEIQHT  OF  CENTER  OF  MASS  ABOVE  DET.  PT. 
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SMOKE  III 


EVENT  »  17 


■■■■■■■  — 

j  2010  Z  08-1 5-80  STATION  ft  1  SENSOR-  0.  5-0.  7  MICRON 

i  T+  18.  0 


HE I GHT ( ABOVE  DETONATION  PT.  )  - 
WIDTH (MAX.  HORIZONTAL  EXTENT >- 
VERTICAL  EXTENT  - 
AREA 


19.  OM 

HEIGHT  OF  CENTROID 

104.  OM 

LATERAL  OFFSET 

19.  OM 

AXES 

1105.  7SQM 

INCLINATION 

-  9.  M 

-  -9.  M 
-102.  #  17.  M 

-  -0.  5  DEC 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT-  9.  M  OFFSET-  -31.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  96. M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-102.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  0. M 


**  -  DETONATION  POINT 

+  -  CENTROID  OF  PRIMARY  ELLIPSE 

*  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  8ANDS  MISSILE  RANOE*  N.  M. 
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SMOKE  III 


EVENT  »  17 

2010  Z  08-15-80  STATION  #  2  SENSOR*  0.  5-0.  7  MICRON 

T+  18.  0 


HEIGHT! ABOVE  DETONATION  PT.  )  *  12. 
WIDTHtMAX.  HORIZONTAL  EXTENT)*  44. 
VERTICAL  EXTENT  -  12. 
AREA  *  445. 


OM 

HEIGHT  OF  CENTROID- 

6.  M 

OM 

LATERAL  OFFSET  * 

-6.  M 

OM 

AXES  - 

50.  .  12.  M 

1SQM 

INCLINATION  « 

1.  3  DEG 

CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT-  6.  M  OFFSET*  -17.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  42.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADINO  EDGE*  42.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  0.  M 


#*  -  DETONATION  POINT 

+  *  CENTROID  OF  PRIMARY  ELLIPSE 

#  *  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N.  M. 
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85 


SMOKE  III  EOLIN  AFB»  FLA. 

EVENT  19  TIME  2145Z  DATE  081 5SO 

XM49  FOe”oiL  SENSOR  0.  3-0.  7 


METERS 


SMOKE  III  EOLIN  AFB,  FLA. 

EVEMI  19  TIME  2145Z  DATE  061980 

XM49  FOO  OIL  SEN80R  0.  9-0.  7 

PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  ORAPIC 


100.  0t 


90.  0+ 


80.  0+ 


70.  0t 


60.  04- 


50.  0+ 


40.  0+ 


30.  0+ 


20.  0+ 


10.  0T 


0.  0 


0. 


44+4 


10.  20.  30. 


40.  SO.  60. 
T I ME< SECS> 


70. 


— *•— 

80. 


90 


- HEIOHT  ABOVE  DET.  PT. 

♦«m~m-+WIDTH 
.  TRANSPORT 

»*«»*«HEIOHT  OF  CENTER  OF  MA88  ABOVE  DET.  PT. 
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SMOKE  III 


EVENT  #  19 


2145  Z  08-15-80  STATION  # 


SENSOR3  0.  5-0.  7  MICRON 


T  +  40.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  3 
WIDTH ( MAX.  HORIZONTAL  EXTENT)3 
VERTICAL  EXTENT 
AREA 


11.  OM 
31.  OM 
14.  OM 
176.  8SQM 


HEIGHT  OF  CENTROID3 
LATERAL  OFFSET 
AXES 

INCLINATION 


3.  M 
-7.  M 

29.  ,  13  M 

5  2  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT3  4.  M  OFFSET3  -13.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE3  8.  M 

HOR  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE3  27  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT  OF  MAX.  OFFSET  AND  PT  AT  7  METERS)3  -5  M 


**  =  DETONATION  POINT 

+  3  CENTROID  OF  PRIMARY  ELLIPSE 

*  3  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE,  N  M 
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SMOKE  III 


EVENT  »  19A 


2145  Z  08-15-80  STATION  #  2  SENSOR®  0  5-0. 7  MICRON 

T+  40.  0 


HEIGHT (ABOVE  DETONATION  PT. )  = 
WIDTH(MAX.  HORIZONTAL  EXTENT ) = 
VERTICAL  EXTENT 
AREA 


10. 

OM 

HEIGHT  OF  CENTROID® 

2.  M 

41. 

OM 

LATERAL  OFFSET 

-17.  M 

12. 

OM 

AXES 

41.  ,  12.  M 

146. 

3SQM 

INCLINATION 

2.  6  DEG 

CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT®  3.  M  OFFSET®  -26 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE®  34.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE®  41  M 
SHEAR ( HOR .  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)®  -1  M 


**  =  DETONATION  POINT 

+  =  CENTROID  OF  PRIMARY  ELLIPSE 

*  a  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N  M. 
89 


DIMENSIONS  OF  OBJECT  CROSSECTION  NORMAL  TO  OPTICAL  PATH(METERS)  DIMENSIONS  INDEPENDENT  OF  PERSPECTIVE 

HEIGHT  HORIZONTAL  VERTICAL  AREA  LATERAL  PATH  VOLUME  CENTROID  TRANSPORT  TRANSPORT 

TIME (SEC)  (REF  DET  PT)  EXTENT  EXTENT  (SQ.  METERS)  OFFSET  LENGTH  (CUBIC  METERS)  HEIGHT  DIRECTION  RATE 
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METERS 


r 


EVENT  20 
XM49  IR»2 


SMOKE  III  EGLIN  AFB, FLA 

TIME  2242Z  DATE  081080 

SENSOR  O.  3-0.  7 


PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  GRAPIC 


100.  0t 


90.  0+ 


80.  0t 


70.  0+ 


60.  et 


50.  0+ 


40.  0+ 


30.  0+ 


20.  0 


10.  0T 


0.  0 


70.  80.  90.  100. 


- HEIOHT  ABOVE  DET.  PT. 

++++++WIDTH 

TRANSPORT 

**#*#*HEIOHT  OF  CENTER  OF  MA8S  ABOVE  DET.  PT. 


92 


SMOKE  III 


EVENT  »  20 


2242  Z  08-15-80  STATION  #  1  SENSOR-  0.  5-0.  7  MICRON 

T*  22.  0 


HEIOHT (ABOVE  DETONATION  PT.  )  - 
WIDTH (MAX.  HORIZONTAL  EXTENT)- 
VERTICAL  EXTENT 
AREA 


8.  OM 

HEIOHT  OF  CENTROID- 

4.  M 

41.  OM 

LATERAL  OFFSET 

-4.  M 

10.  OM 

AXES  « 

46.  ,  7.  M 

240.  5SQM 

INCLINATION  « 

4.  5  DEG 

CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIOHT-  4.  M  OFFSET*  -14. 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  0.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  40.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  0.  M 


«*  -  DETONATION  POINT 

+  -  CENTROID  OF  PRIMARY  ELLIPSE 

#  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE,  N.  M. 


93 


SMOKE  III 


EVENT  »  20 


2242  2  08-15-80  STATION  #  2  SENSOR®  0.  5-0. 7  MICRON 

T+  22.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  - 
WIDTH (MAX.  HORIZONTAL  EXTENT)® 
VERTICAL  EXTENT 
AREA 


7. 

OM 

HEIGHT  OF  CENTROID® 

2.  M 

31. 

OM 

LATERAL  OFFSET  * 

-16.  M 

?. 

OM 

AXES 

33.  ,  8.  M 

152. 

OSQM 

INCLINATION 

5.  6  DEG 

CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT®  3.  M  OFFSET®  -23.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  7. M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADINO  EDGE-  31.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)®  0.  M 


**  -  DETONATION  POINT 

♦  -  CENTROID  OF  PRIMARY  ELLIPSE 

*  «  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N.  M. 
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AOHfclll  759  ARMY  ELECTRONICS  RESEARCH  AND  DEVELOPMENT  COMMAND  WS— ETC  F/G  20/6 

CLOUD  GEOMETRY  ANALYSIS  OF  THE  SMOKE  WEEK  III  OBSCURATION  TRIAL— ETC (U) 
JAN  82  G  R  BLACKMAN 

UNCLASSIFIED  ERAOCOM/ASL-TR-01O3  NL 


METERS 


SMOKE  III  EOLIN  AFB.  FLA. 

EVENT. 88. TIME  18S0Z  DATE  081680 

HC  1R0UND(4CANNI8TERS)  SENSOR  0.  0-0.  7 

PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  ORAPIC 


50.  0t 


45.  0t 


40.  0f 


35.  04- 


30.  0+ 


25.  04 


20.  0+ 


15.  04 


10.  04 


5.  04 


0.  04 


15.  20.  25.  30. 

TIME< SECS) 


40. 


- HEIGHT  ABOVE  DET.  PT. 

♦■M--M.+WIDTH 

TRANSPORT 

<mmmhmiHE  I QHT  OF  CENTER  OF  MA88  ABOVE  DET.  PT. 
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SMOKE  III 


EVENT  •  22 


1050  Z  08-16-00  STATION  •  1  SENSOR-  0.  5-0.  7  MICRON 

T+  22.0 


HEIGHTC ABOVE  DETONATION  PT.  )  «  9.  OM 

WIDTH (MAX.  HORIZONTAL  EXTENT)-  55.  OM 
VERTICAL  EXTENT  -  9.  OM 

AREA  «  401.9SQM 


HEIGHT  OF  CENTROID 
LATERAL  OFFSET 
AXES 

INCLINATION 


«  4.  M 

-  22.  M 

-  58.  ,  9.  M 

-  -3.  1  DEO 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT-  4.  M  OFFSET-  35.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  3.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  E~.  *8. M 

SHEARtHOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERL  4.  M 


**  -  DETONATION  POINT 

+  -  CENTROID  OF  PRIMARY  ELLIPSE 

*  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMQ8PHERIC  SCIENCES  LABpRATORY 
WHITE  SANDS  MISSILE  RANGE.  N.  M. 
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SMOKE  III 


1850  Z  06-16-80 


EVENT  •  22 


STATION  •  2 
T*  22.  0 


SENSOR-  0.  5-0.  7  MICRON 


HE10HT(AB0VE  DETONATION  PT.  >  «  10.  OM 

WIDTH(MAX.  HORIZONTAL  EXTENT)-  26.  OM 

VERTICAL  EXTENT  -  11.  OM 

AREA  -  156.  6SQM 


WIGHT  OF  CENTROID-  4.  M 
LATERAL  OFFSET  -  -11. M 

AXES  -28.,  11. 

INCLINATION  «  7.7  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT-  5.  M  OFFSET-  - 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  8URFACE-  22.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADINO  EDOE-  22.  M 
SHEAR (HOR.  DI8TANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  O.  M 


DETONATION  POINT 

CENTROID  OF  PRIMARY  ELLIP8E 

CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  8AND8  MISSILE  RANOE*  N.  M. 
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SMOKE  III  EGLIN  AFB 


METERS 


SMOKE  III  EQLIN  AFB,  FLA. 

EVENT  23  TIME  20072  DATE  081480 

MB  GRENADES  MODIFIED  RP  FILLED  SENSOR  O.  9-0.  7 

PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  GRAPIC 


100.  0+- 


90.  0f 


80.  0+ 


70.  0+ 


60.  0+ 


50.  0+ 


40.  0+ 


30.  0+ 


20.  0T 


10.  0f 


i  — ~ — ‘ — - * 

0.  0+  *.  •**■♦■ - + - + - + - + - + - + - 

0.  5.  10.  15.  28.  25.  30.  35.  49. 

TIME< SECS> 


45.  50. 


- HEIGHT  ABOVE  DET.  PT. 

♦♦♦♦♦♦WIDTH 
.  TRANSPORT 

******HEIQHT  OF  CENTER  OF  MA88  ABOVE  DET.  PT. 


102 


SMOKE  III 


2007  Z  08-16-80  STATION  # 


SENSOR-  0.  5-0.  7  MICRON 


T+  22.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  -  9. 
WIDTH(MAX.  HORIZONTAL  EXTENT)-  48. 
VERTICAL  EXTENT  -  9. 
AREA  -  328. 


OM 

►HEIGHT  OF  CENTROID- 

4.  M 

OM 

LATERAL  OFFSET 

-14.  M 

OM 

AXES 

47.  .  8.  M 

4SQM 

INCLINATION 

4.  1  DEG 

CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT-  4.  M  OFFSET-  -23.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  l.M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  38.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)— 19.  M 


•*  -  DETONATION  POINT 

♦  -  CENTROID  OF  PRIMARY  ELLIPSE 

•  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANOE.  N.  M. 
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SMOKE  III 


:nt  »  23 


2007  Z  08-16-80 


STATION  *  2 


SENSOR-  0.  5-0.  7  MICRON 


T+  22.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  -  9.  OM 

WIDTH(MAX.  HORIZONTAL  EXTENT)-  51.  OM 

VERTICAL  EXTENT  -  7.  OM 

AREA  -  312.  78CW 


HEIGHT  OF  CENTROID-  4.  M 

LATERAL  OFFBET  -  -20.  M 

AXES  -  50. ,  6.  M 

INCLINATION  -  0.  5  DEO 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIOHT-  4.  M  OFFSET-  -31.  M 

HORIZONTAL  EXTENT  AT  7  METER8  ABOVE  SURFACE-  45.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  49.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  -1.  M 


**  -  DETONATION  POINT 

*  -  CENTROID  OF  PRIMARY  ELLIPSE 

«  «  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATN08PHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE,  N.  M. 
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SMOKE  III  EGLIN  AFB. FLA. 

TIME  2036Z  DATE  081680 

3  EA.  SENSOR  0.  5-0. 


meters 


1 


SMOKE  III  EGLIN  AFB*  FLA. 

EVENT  24  TIME  2036 Z  DATE  081680 

5  IN  ZUNI(WP)  3  EA.  SENSOR  0.  5-0  7 

PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  GRAPIC 


100  0+ 


90.  0+ 


80  0+ 


70  8+ 


60.  0+ 


50.  0+ 


40.  0+ 


30.  0+ 


20.  0+ 


10.  0+ 


0.  0+ 


6.  8.  10.  12. 

T I ME< SECS> 


16  18 


- HEIGHT  ABOVE  DET.  PT. 

♦+++++WIDTH 
.  TRANSPORT 

******HEIQHT  OF  CENTER  OF  MASS  ABOVE  DET.  PT. 
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SMOKE  III 


EVENT  »  24 


2036  Z  08- 1 6-80  STATION  #  1  SENSOR-  0.  5-0.  7  MICRON 

T+  0.  5 


HEIGHT (ABOVE  DETONATION  PT.  )  - 
WIDTH (MAX.  HORIZONTAL  EXTENT)- 
VERTICAL  EXTENT 
AREA 


22.  OM 
63.  OM 
22.  OM 
747.  9SQM 


HEIOHT  OF  CENTROID- 
LATERAL  OFFSET 
AXES 

INCLINATION 


11.  M 
-1.  M 

67.  ,  21.  M 
0.  0  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIOHT-  11.  M  OFFSET-  -15.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  59.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  59. M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  0.  M 


**  -  DETONATION  POINT 

«•  -  CENTROID  OF  PRIMARY  ELLIPSE 

*  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N.  M. 
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SMOKE  III 


EVENT  »  24 


2036  Z  08-16-80  STATION  »  2  SENSOR-  0.  5-0.  7  MICRON 

T+  0.  5 


HEIGHT (ABOVE  DETONATION  PT.  )  -  22. 
WIDTH(MAX.  HORIZONTAL  EXTENT)-  29. 
VERTICAL  EXTENT  -  23. 
AREA  -  143. 


OM 

HEIOHT  OF  CENTROID- 

10.  M 

OM 

LATERAL  OFFSET 

-1.  M 

OM 

AXES 

30.  .  23.  M 

5SQM 

INCLINATION  ■ 

5.  0  DEG 

CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT-  10.  M  OFFSET-  -7. 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  28.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  25.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  0.  M 


**  -  DETONATION  POINT 

♦  -  CENTROID  OF  PRIMARY  ELLIPSE 

«  -  CENTROID  OF  80UYANT  PORTION  OF  CLOUD 


ATM08PHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N.  M. 
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SMOKE  III  EGLIN  AFB, FLA. 

EVENT  25  TIME  2146Z  DATE  081680 

XM825  -  2  ROUNDS  SENSOR  0.  5-0. 


SMOKE  III  EQLIN  AFB,  FLA. 

EVENT  25  TIME  2146Z  DATE  081680 

XM82?  -  2  ROUNDS  SENSOR  O.  9-0.  7 

PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  ORAPIC 


150.  0f- 


135.  0+ 


120.  0+ 


105.  0f 


90.  0+ 


75.  0+ 


60.  0+ 


45.  0f 


38.  0 


15.  8 


■  •  ’  *A**4*4**^*«»'»‘»*»,»,***,>****4444,f44*4,f4# 
.^ *********** 


TIME<  SECS) 


- HEIGHT  ABOVE  DET.  PT. 

++++++ WIDTH 

TRANSPORT 

****#*HEIOHT  OF  CENTER  OF  HASS  ABOVE  DET.  PT. 


SMOKE  III 


fVENT  »  35 


2146  Z  08-16-80  STATION  #  1  SENSOR*  O.  5-0.  7  MICRON 

T+  6.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  -  51. 
WIDTH<MAX.  HORIZONTAL  EXTENT)*  84. 
VERTICAL  EXTENT  -  52. 
AREA  *  1314. 


OM 

HEIGHT  OF  CENTROID* 

16.  M 

OM 

LATERAL  OFFSET 

8.  M 

OM 

AXES 

74.  ,  54.  M 

7SQM 

INCLINATION 

5.  5  DEO 

CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT*  14.  M  OFFSET-  24  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE*  58.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE*  50.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)*  -6.  M 


#*  *  DETONATION  POINT 

♦  *  CENTROID  OF  PRIMARY  ELLIPSE 

•  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANOE,  N.  M. 
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HEIGHT (ABOVE  DETONATION  PT.  )  «  46.  OM  HEIGHT  OF  CENTROID-  18.  M 

WIDTHtMAX.  HORIZONTAL  EXTENT)-  40.  OM  LATERAL  OFFSET  -  -8.  M 

VERTICAL  EXTENT  -  47.  OM  AXES  -  44.,  39.  M 

AREA  -  731.7SQM  INCLINATION  «  85.  3  DEO 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT-  27.  M  OFFSET-  -9 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  37.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  17.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  11.  M 


**  -  DETONATION  POINT 

+  -  CENTROID  OF  PRIMARY  ELLIPSE 

»  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANOE.  N.  M. 
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DIMENSIONS  OF  OBJECT  CRQSSECTION  NORMAL  TO  OPTICAL  PATH(METERS)  DIMENSIONS  INDEPENDENT  OF  PERSPECTIVE 

HEIGHT  HOR I 70NTAL  VERTICAL  AREA  LATERAL  PATH  VOLUME  CENTROID  TRANSPORT  TRANSPORT 

T I ME ( SEC )  (REF  DET  PT)  EXTENT  EXTENT  (SO  METERS)  OFFSET  LENGTH  (CUBIC  METERS)  HEIGHT  DIRECTION  RATE 
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SMOKE  III  EGLIN  AFB,  FLA. 

TIME  2247 Z  DATE  OS 1680 

SENSOR  0.  5-0. 


METERS 


SMOKE  III  EGLIN  AFB, FLA. 

EVENT  26  TIME  2247 Z  DATE  081680 

XM49  IR#2  SENSOR  O.  3-0  7 

PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  GRAPIC 


100.  0+ - + - + - + - + - + - + - + - + 

90  0- 


80  0-- 

70.  0  - 

60.  0  - 

50  0- 

40.  0.. 

30.  0  - 


20.  0f 


10.  0f 


0.  0+ 


ii^******4*** 


10.  20.  30.  40.  50.  60. 

T I ME< SECS) 


70 


8 


- HEIGHT  ABOVE  DET.  PT. 

++++++WIDTH 
.  TRANSPORT 

**#***HEIQHT  OF  CENTER  OF  MASS  ABOVE  DET.  PT. 


117 


SMOKE  III 


EVENT  »  26 


2247  Z  08-16-00  STATION  «  1  SENSOR-  O.  5-0.  7  MICRON 

T+  14.  0 


HEIGHT (ABOVE  DETONATION  PT.  >  «  9. 
WIDTH<MAX.  HORIZONTAL  EXTENT)-  16. 
VERTICAL  EXTENT  -  12. 
AREA  -  151. 


OM 

HEIGHT  OF  CENTROID- 

4.  M 

OM 

LATERAL  OFFSET 

2.  M 

OM 

AXES 

16.  .  12.  M 

3SQM 

INCLINATION 

17  8  DEG 

CENTROID  OF  BUOYANT  PORTION  OF  CLOUD.  HEIGHT-  4. M  OFFSET-  5.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  7.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  14.  M 
SHEAR <HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  0.  M 


#*  -  DETONATION  POINT 

♦  -  CENTROID  OF  PRIMARY  ELLIPSE 

»  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANOE.  N.  M. 


8 


HEIGHT (ABOVE  DETONATION  PT.  )  -  10.  OM 

WIDTHdIAX.  HORIZONTAL  EXTENT)-  14.  OM 

VERTICAL  EXTENT  -  9.  OM 

AREA  -  82.  7SQM 


HEIGHT  OF  CENTROID* 
LATERAL  OFFSET 
AXES 

INCLINATION 


HEIGHT-  5.  M 


4.  M 
-8.  M 

IS.  >  8.  M 

18. 1  DEC 


OFFSET-  -11.  M 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD: 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  14.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  10.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  1.  M 


DETONATION  POINT 

CENTROID  OF  PRIMARY  ELLIPSE 

CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATM03PHEHIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N.  M. 
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SMOKE  III  EGLIN  AFB,  FLA. 

EVENT  27  TIME  1548Z  DATE  081880 

IR#1  GRENADES  -  12  EA.  SENSOR  0.  5-0 


meters 


SMOKE  1 1 1  EVENT  »  27 

1548  Z  08-18-80  STATION  #  1  SENSOR-  0.  5-0.  7  MICRON 

T+  3.  0 


HEIGHT (ABOVE  DETONATION  PT.  ) 

— 

12. 

OM 

HEIGHT  OF  CENTROID- 

6.  M 

WIDTHtMAX.  HORIZONTAL  EXTENT) 

- 

11. 

OM 

LATERAL  OFFSET 

4.  M 

VERTICAL  EXTENT 

« 

11. 

OM 

AXES 

12.  .  10.  M 

AREA 

- 

100. 

5SQM 

INCLINATION 

37.  8  DEG 

CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT-  5.  M  OFFSET-  6. M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  10.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  9.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  0.  M 


**  -  DETONATION  POINT 

+  -  CENTROID  OF  PRIMARY  ELLIPSE 

*  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N.  M. 


SMOKE  III 


EVENT  «  27 


1548  Z  08-18-80  STATION  #  2  SENSOR*  0. 5-0. 7  MICRON 

T+  3.  0 


HEIGHT (ABOVE  DETONATION  PT. )  * 
WIDTH (MAX.  HORIZONTAL  EXTENT)* 
VERTICAL  EXTENT 
AREA 


11.  OM 
22.  OM 
10.  OM 
104.  1SQM 


HEIGHT  OF  CENTROID*  5.  M 
LATERAL  OFFSET  =  2.  M 

AXES  «  22.  . 

INCLINATION  *-13.  1 


9.  M 
DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIQHT*  6.  M  OFFSET-  6. 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  20.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDOE-  12.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)*  0.  M 


**  -  DETONATION  POINT 

+  *  CENTROID  OF  PRIMARY  ELLIPSE 

*  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCE8  LABORATORY 
WHITE  SANDS  MISSILE  RANGE,  N.  M. 
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DIMENSIONS  OF  OBJECT  CROSSECTION  NORMAL  TO  OPTICAL  PATH ( METERS )  DIMENSIONS  INDEPENDENT  OF  PERSPECTIVE 

HEIGHT  HORIZONTAL  VERTICAL  AREA  LATERAL  PATH  VOLUME  CENTROID  TRANSPORT  TRANSPORT 
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SMOKE  III  EGLIN  AFB,  FLA. 

NT  58  TIME  1749Z  DATE  081880 

105MM  EQUIVALENT  5EA  SENSOR  0.  5-0. 


METERS 


SMOKE  III  EGLIN  AFB,  FLA. 

FUFMT  3ft  TIME  1749Z  DATE  0B1880 

HE  103MM  EQUIVALENT  SEA  SENSOR  0.  5-0.  7 

PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  ORAPIC 


180.  0t 


90  0f 


80.  0t 


70  0+ 


60.  Of 


50.  0+ 


40.  0+  ♦ 


30.  0f 


20.  0t 


10  0+ 


0.  0 


444*4444**4 


>4* 


44" 


►44 


44* 


4*44' 


4*444 


^*44*l44*44444444444*444444444< 


0. 


10.  15.  20.  25.  30.  35 

T I ME< SECS> 


40. 


45  58 


- HEIGHT  ABOVE  DET.  PT. 

4-4-4-4-4-4-WIDTH 
.  TRANSPORT 

##**#*HE I GHT  OF  CENTER  OF  MASS  ABOVE  DET.  PT. 
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SMOKE  III 


EVENT  »  28 

1749  Z  OS-18-80  STATION  «  1  SENSOR-  0.  5-0. 7  MICRON 

T+  6.  0 


HEIGHT (ABOVE  DETONATION  PT.  >  -  24. 
WIDTH(MAX.  HORIZONTAL  EXTENT)-  61. 
VERTICAL  EXTENT  -  25. 
AREA  -  771. 


OM 

HEIOHT  OF  CENTROID- 

9.  M 

OM 

LATERAL  OFFSET 

-14.  M 

OM 

AXES 

63.  .  26.  M 

3S0M 

INCLINATION 

-2.  2  DEG 

CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIOHT-  9.  M  OFFSET-  -28.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  60.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  61.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  -1.  M 


#*  -  DETONATION  POINT 

+  -  CENTROID  OF  PRIMARY  ELLIPSE 

*  «  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  8ANDS  MISSILE  RANGE*  N.  M. 
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SMOKE  1 1 1  EVENT  j  2S 

1749  Z  08-18-80  STATION  «  2  SENSOR-  0.  S-0.  7  MICRON 

T+  6.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  «  22. 
WIDTH<MAX.  HORIZONTAL  EXTENT)-  30. 
VERTICAL  EXTENT  »  24. 
AREA  ■  376. 


OM 

HEIGHT  OF  CENTROID- 

9.  M 

OM 

LATERAL  OFFSET 

2.  M 

OM 

AXES 

30.  .  22.  M 

1SQM 

INCLINATION  - 

18.  6  DEG 

CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT-  7.  M  OFFSET-  8.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  30. M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  30.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  O.  M 


»•  «  DETONATION  POINT 

-  CENTROID  OF  PRIMARY  ELLIPSE 
•  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  8AN08  MISSILE  RANGE.  N.  M. 
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130 
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SMOKE  III 


EVENT  «  30 


2226  Z  08-18-80  STATION  #  1 


SENSOR =  0.  5-0.  7  MICRON 


T+  0.  5 


HEIGHT (ABOVE  DETONATION  PT.  )  *  12. 
WIDTH (MAX.  HORIZONTAL  EXTENT)®  59. 
VERTICAL  EXTENT  ®  13. 
AREA  =  126. 


OM 

HEIGHT  OF  CENTROID® 

5.  M 

OM 

LATERAL  OFFSET 

0.  M 

OM 

AXES 

57.  ,  12.  M 

7SQM 

INCLINATION 

-0.  4  DEG 

CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT®  5.  M  OFFSET®  -12. 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE®  29.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE®  59. M 
SHEAR ( HOR .  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS>®-11. M 


**  «  DETONATION  POINT 

♦  *  CENTROID  OF  PRIMARY  ELLIPSE 

*  =  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N.  M 
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SMOKE  III 


EVENT  #  30 


2226  Z  08-18-80 


STATION  #  2 


SENSOR=  0.  5-0  7  MICRON 


T+  0.  5 


HEIGHT (ABOVE  DETONATION  PT.  )  =  8. OM 

WIDTH (MAX.  HORIZONTAL  EXTENT)*  41.  OM 
VERTICAL  EXTENT  =  8.  OM 

AREA  =  329.  OSQM 


HEIGHT  OF  CENTROID*  4.  M 

LATERAL  OFFSET  =  -2  M 

AXES  =  38.  ,  8. 

INCLINATION  =  1.7  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT*  4.  M  OFFSET*  - 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE*  32.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE*  38  M 
SHEAR < HOR .  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)*  -3  M 


**  »  DETONATION  POINT 

+  =  CENTROID  OF  PRIMARY  ELLIPSE 

*  *  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N.  M. 


DIMENSIONS  OF  OBJECT  CROSSECTION  NORMAL  TO  OPTICAL  PATH  (  ME  rERS )  DIMENSIONS  INDEPENDENT  OF  PIRSPE'  I  I  v>f 

HEIGHT  HORIZONTAL  VERTICAL  AREA  LATERAL  PATH  VOLUME  CENTROID  TRANSPORT  TRANSTORI 

TIMEISEC'  (REF  DET  PT>  EXTENT  EXTENT  (SG  METERS)  OFFSET  LENGTH  (CUBIC  METERS)  HEIGHT  DIRECTION  RATE 
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SMOKE  III  EGLIN  AFB. FLA. 

EVENT  34  TIME  2325Z  DATE  081980 

ALKALI  HAIL IDE  33  LBS  SENSOR  0.  5- 


METERS 


SMOKE  III  EGLIN  AFB.  FLA. 

EVENT  34  TIME  2325Z  DATE  081980 

ALKALI  HAILIDE  33  LBS  SENSOR  0.  5-0.  7 

PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  GRAPIC 


100.  0+ 


90.  0+ 


80.  0+ 


70.  0+ 


60.  0+ 


50.  0+ 


40.  0+ 


30.  0+ 


20.  0- 

10.  0  - 


10.  20.  39.  40.  50.  60.  70. 

T I ME< SECS) 


- HEIOHT  ABOVE  DET.  PT. 

♦+++++WIDTH 
.  TRANSPORT 

*«***«HEIOHT  OF  CENTER  OF  MASS  ABOVE  DET.  PT. 
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SMOKE  III 


EVENT  »  34 


2325  Z  08-19-80  STATION  #  1  SENSOR*  0.  5-0. 7  MICRON 

T+  22.  0 


! 


HEIGHT (ABOVE  DETONATION  PT. )  * 
WIDTH (MAX.  HORIZONTAL  EXTENT)* 
VERTICAL  EXTENT 
AREA 


13.  OM 

HEIGHT  OF  CENTROID 

41.  OM 

LATERAL  OFFSET 

15.  OM 

AXES 

296.  6SQM 

INCLINATION 

5  M 
14.  M 

39.  ,  13.  1“ 

-3.  2  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT*  5.  M  OFFSET- 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  20.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE*  38. M 
SHEAR ( HOR .  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)*  8.  M 


**  -  DETONATION  POINT 

+  *  CENTROID  OF  PRIMARY  ELLIPSE 

*  *  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATM08PHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N.  M. 


SMOKE  in 


EVENT  »  34 


2325  Z  08-19-80  STATION  «  2  SENSOR=  0.  5-0  7  MICRON 

T+  22.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  - 
WIDTH(MAX.  HORIZONTAL  EXTENT)* 
VERTICAL  EXTENT 
AREA 


12.  OM 

HEIGHT  OF  CENTROID' 

12.  OM 

LATERAL  OFFSET 

12.  OM 

AXES 

83.  9SQM 

INCLINATION 

5.  M 
-3.  M 

14.,  11. M 

-44. 8  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT*  3.  M  OFFSET*  -5 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE*  10. M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE*  11  M 
SHEAR ( HOR .  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)*  -1.  M 


#*  *  DETONATION  POINT 

♦  *  CENTROID  OF  PRIMARY  ELLIPSE 

*  *  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N.  M. 


SMOKE  III  EGLIN  AF8« FLA 

EVENT  35  TIME  1532Z  DATE  082080 

HALF  SIZE  GRENADES  IR#2  SENSOR 
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SMOKE  III  EGLIN  AFB< FLA. 

EVENT  35  TIME  1532Z  DATE  0S2080 

HALF  SIZE  GRENADES  IR#2  SENSOR 


METERS 


SMOKE  III  EGLIN  AFB.FLA. 

EVENT  35  TIME  1532Z  DATE  082080 

HALF  SIZE  GRENADES  1R#2  SENSOR  O  5-0  7 

PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  GRAPIC 


100.  0+ 


90.  0+ 


30  0+ 


70  0+ 


60.  0+ 


50.  0+ 


40.  0+ 


30  0+ 


20.  0+ 


10.  0-+- 

•  ^»***** 

0.  0+ - + - + - + - + - 4- - +  — 

0.  10  20.  30.  40.  50.  60. 


70.  80.  90  100 


TIME<  SECS) 


- HEIGHT  ABOVE  DET.  PT. 

♦♦♦♦♦♦WIDTH 

.  TRANSPORT 

***#**HEIOHT  OF  CENTER  OF  MASS  ABOVE  DET.  PT. 
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SMOKE  1 1 1  EVENT  »  35 

1531  Z  08-20-80  STATION  «  1  SENSOR*  0.  5-0.  7  MICRON 

T+  6.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  *  6. 
WIDTHtMAX.  HORIZONTAL  EXTENT)*  18. 
VERTICAL  EXTENT  *  8. 
AREA  -  117. 


OM 

HEIGHT  OF  CENTROID- 

2.  M 

OM 

LATERAL  OFFSET 

2.  M 

OM 

AXES 

17.  ,  8.  M 

3SQM 

INCLINATION  * 

11.6  DEG 

CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIOHT*  2.  M  OFFSET-  6.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  0.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADINO  EDGE-  14.  M 
SHEAR ( HOR .  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  O.  M 


**  -  DETONATION  POINT 

♦  -  CENTROID  OF  PRIMARY  ELLIPSE 

*  »  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE,  N.  M. 
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SMOKE  III 


EVENT  *35 


1532  Z  08-20-80  STATION  *  2  SENSOR3  0.  5-0.  7  MICRON 

1+  6.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  «  6. 
WIDTH(MAX.  HORIZONTAL  EXTENT)-  22. 
VERTICAL  EXTENT  -  6. 
AREA  «  104. 


OM 

HEICHT  OF  CENTROID- 

3.  M 

OM 

LATERAL  OFFSET 

6.  M 

OM 

AXES 

23.  .  6.  M 

2SQM 

INCLINATION 

-3.  3  DEG 

CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEICHT-  3.  M  OFFSET-  11.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  20.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  21.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  A.  7  METERS)-  1.  M 


**  »  DETONATION  POINT 

♦  -  CENTROID  OF  PRIMARY  ELLIPSE 

*  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCE8  LABORATORY 
WHITE  SANDS  MISSILE  RANGE*  N.  M. 
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SMOKE  III  EGLIN  AFB, FLA. 

EVENT  36  TIME  1624Z  DATE  082080 

ALKALI  HAILIDE  4  CANNISTERS  SENSOR  0.  5-0.  7 

PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  GRAPIC 


100.  0+ 


90.  0+ 


30.  0+ 


70.  0+ 


60  0+ 


QC 


50.  0+ 


40.  0+ 


30.  0+ 


20.  0+ 


10.  0+ 


0.  0+ 


70.  80.  90.  100. 


- HEIQHT  ABOVE  DET.  PT. 

♦♦♦♦♦♦WIDTH 
.  TRANSPORT 

#*****HEIGHT  OF  CENTER  OF  MASS  ABOVE  DET.  PT. 
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SMOKE  III 
1624  Z  08-20-80 


EVENT  »  36 

STATION  *  1  SENSOR=  0.  5-0.  7  MICRON 

T+  10.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  * 
WIDTH (MAX.  HORIZONTAL  EXTENT >= 
VERTICAL  EXTENT 
AREA 


9.  OM 
41.  OM 
8.  OM 

213.  9SQM 


HEIGHT  OF  CENTROID* 
LATERAL  OFFSET 
AXES 

INCLINATION 


4  M 
4.  M 

44. ,  7. 

-1.  7  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT*  4.  M  OFFSET* 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE— 59.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE*  39.  M 
SHEAR ( HOR .  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)*  65. M 


**  *  DETONATION  POINT 

♦  *  CENTROID  OF  PRIMARY  ELLIPSE 

*  =  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N.  M. 


SMOKE  III 


EVENT  »  36 


1625  Z  08-20-80 


STATION  #  2  SENSOR-  0.  5-0  7  MICRON 


T+  10.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  = 
WIDTH (MAX.  HORIZONTAL  EXTENT ) = 
VERTICAL  EXTENT 
AREA 


8. 

OM 

HEIGHT  OF  CENTROID- 

3.  M 

39. 

OM 

LATERAL  OFFSET 

8.  M 

10. 

OM 

AXES 

38.  ,  10.  M 

120. 

3SQM 

INCLINATION 

-1.  2  DEG 

CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HE I ©HT =  3.  M  OFFSET®  16. 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  25.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  33.  M 
SHEAR ( HOR .  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  5.  M 


**  -  DETONATION  POINT 

+  -  CENTROID  OF  PRIMARY  ELL  .'SE 

*  »  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE*  N.  M. 
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METERS 


SMOKE  III  EGLIN  AFB,  FLA. 

EVENT  37  TIME  1832Z  DATE  082080 

155MM  HE  27LBS  3  RNDS  SENSOR  0  5-0.  7 

PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  GRAPIC 


100  0+- 


90.  0+ 


80.  0+ 


70  0+ 


6  0 .  0+ 


•  * 

-  + 


50.  0+ 


40.  0+ 


y  7  0f 


20.  0+  ** 
* 

+”  * 

* 

_  jf; 

1  0  0-*-  * 

•*< 

* 


0  0+ - + - + - +— 

0.  10  20.  30. 


— + - + - +- 

40.  50.  60. 

T 1 ME< SECS) 


70.  80.  90.  100. 


- HEIGHT  ABOVE  DET.  PT. 

++++++WIDTH- 
.  TRANSPORT 

***##*HE I GHT  OF  CENTER  OF  MASS  ABOVE  DET.  PT. 
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SMOKE  III 


EVENT  tt  37 


1832  Z  08-20-80  STATION  #  1  SENSOR-  0.  5-0.  7  MICRON 

T+  1.  0 


HEIGHT (ABOVE  DETONATION  PT. )  = 
WIDTH (MAX.  HORIZONTAL  EXTENT >» 
VERTICAL  EXTENT 
AREA 


19. 

OM 

HEIGHT  OF  CENTROID- 

8.  M 

22. 

OM 

LATER  «>L  OFFSET 

2.  M 

20. 

OM 

AXES 

22.  ,  17.  M 

240. 

9SQM 

INCLINATION 

34.  0  DEG 

CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT*  6.  M  OFFSET*  6.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE*  12.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE*  22. M 
SHEAR ( HOR .  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  7.  M 


*#  *  DETONATION  POINT 

+  *  CENTROID  OF  PRIMARY  ELLIPSE 

*  *  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE,  N.  M. 
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SMOKE  III 


EVENT  «  37 


1832  Z  08-20-80  STATION  #  2  SENSOR®  O  5-0.  7  MICRON 

T+  1.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  *  17.  OM  HEIGHT  OF  CENTROID®  7.  M 

WIDTHCMAX.  HORIZONTAL  EXTENT)*  15.  OM  LATERAL  OFFSET  =  -3.  M 

VERTICAL  EXTENT  =  18.  OM  AXES  =  18.  .  15.  M 

AREA  *  135. 7SQM  INCLINATION  =  72.  O  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT®  11.  M  OFFSET®  -4.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE®  12.  M 

HOR  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE*  9.  M 
SHEAR < HOR .  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  0.  M 


**  -  DETONATION  POINT 

+  *  CENTROID  OF  PRIMARY  ELLIPSE 

*  *  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N.  M. 
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SMOKE  III  EGHN  rth'i.Fl.A 

EVENT  30  T  InE  140*? 2  DATE  0: 

XM3B  GRENADES  1R#1  12  EA  SENSOR 


! 
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1 


METERS 


SMOKE  III  ECLIN  AFB,  FLA. 

EVENT  38  TIME  1405Z  DATE  082180 

XM38  GRENADES  1R#1  12  EA  SENSOR  0.  5-0.  7 

PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 

SUMMARY  CRAPIC 


100. 

90. 

80. 

70 

60 

50 

40. 

30. 

20. 

10. 

0. 

0.  10.  20.  30.  40.  50.  60.  70.  80.  90.  100 

TJME< SECS) 

- HEIOHT  ABOVE  DET.  PT. 

♦+++++WIDTH 

TRANSPORT 

***#**HE I OHT  OF  CENTER  OF  NASS  ABOVE  DET.  PT. 
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SMOKE  III 


EVENT  •  38 


1405  Z  08-21-80  STATION  #  1  SENSOR-  0  5-0.  7  MICRON 

T+  3.  0 


HEIGHT ( ABOVE  DETONATION  PT.  )  - 
WIDTH<MAX.  HORIZONTAL  EXTENT)- 
VERTICAL  EXTENT 
AREA 


9.  OM 

HEIGHT  OF  CENTROID 

32.  OM 

LATERAL  OFFSET 

8.  OM 

AXES 

146.  7S0M 

INCLINATION 

-  5.  M 

«  5.  M 

-  34.  ,  8.  I 

-  0.  0  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIOHT-  5.  M  OFFSET- 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  25.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  31.  M 
SHEAR ( HOR .  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  4.  M 


**  -  DETONATION  POINT 

♦  «  CENTROID  OF  PRIMARY  ELLIPSE 

*  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N.  M. 


12.  M 
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SMOKE  III 


EVENT  #  38 


1405  Z  08-21-80  STATION  *  2  SENSOR”  0.  5-0.  7  MICRON 

T+  3.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  - 
WIDTH<  MAX.  HORIZONTAL  EXTENT)” 
VERTICAL  EXTENT 

AREA  = 


9.  OM 

HEIGHT  OF  CENTROID” 

5.  M 

32.  OM 

LATERAL  OFFSET 

7.  M 

8.  OM 

AXES 

31.  .  9.  M 

115.  3SQM 

INCLINATION 

-0.  7  DEG 

CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT”  5.  M  OFFSET”  14.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  31.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE”  30.  M 
SHEARtHOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)”  0.  M 


#*  -  DETONATION  POINT 

♦  »  CENTROID  OF  PRIMARY  ELLIPSE 

*  ”  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N.  M. 
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METERS 


SMOKE  III  EGLIN  AFB, FLA 

EVENT  39  TIME  1442Z  DATE  082180 

L8(RP>  6  EA.  AND  XM76  IR#2  6  EA  SENSOR  0  5-0  7 

PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  GRAPIC 


100  0f 


90.  0-f 


80.  0+ 


70.  0+ 


60  0+ 


50.  0+ 


40  0+ 


+4  ++ 
.+  ++ 


30  0+ 


20.  0+ 


10  - 

0  0H.  - ♦ - + - + - ♦ - + - +  — 

0.  10.  20.  30.  40.  50.  60. 

T I ME< SECS) 


- HEIGHT  ABOVE  DET.  PT. 

♦♦♦♦♦♦WIDTH 
.  TRANSPORT 

******HEIGHT  OF  CENTER  OF  MASS  ABOVE  DET.  PT. 


162 


SMOKE  III 


EVENT  #  39 


1442  Z  08-21-80 


STATION  #  1 


SENSOR =  0  5-0  7  MICRON 


T  +  10.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  * 
WIDTH (MAX.  HORIZONTAL  EXTENT)® 
VERTICAL  EXTENT 
AREA 


9.  OM 
22.  OM 
8.  OM 
144.  6SQM 


HEIGHT  OF  CENTROID* 
LATERAL  OFFSET 
AXES 

INCLINATION 


4.  M 
14  M 
20.  .  9. 

2.  7  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT*  4.  M  OFFSET* 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE*  9.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE*  19.  M 
SHEAR ( HOR .  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)*  2.  M 


**  *  DETONATION  POINT 

+  =  CENTROID  OF  PRIMARY  ELLIPSE 

*  =  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE,  N.  M. 
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M 


18.  M 


r 


SMOKE  III 
1442  Z  08-21-80 


EVENT  »  39 

STATION  «  2  SENSOR-  0.  5-0  7  MICRON 

T+  10.  0 


HEIGHT (ABOVE  DETONATION  PT. )  = 
WIDTH (MAX.  HORIZONTAL  EXTENT)* 
VERTICAL  EXTENT 
AREA 


9.  OM 

HEIGHT  OF  CENTROID- 

3.  M 

34.  OM 

LATERAL  OFFSET 

12.  M 

10.  OM 

AXES  - 

33.  .  10.  M 

152.  5SQM 

INCLINATION 

-4.  6  DEG 

CENTROID  OF  BUOYANT  PORTION  OF  CLOUD.  HEIGHT-  4.  M  OFFSET-  19  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  28.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  28. M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  0  M 


**  -  DETONATION  POINT 

-  CENTROID  OF  PRIMARY  ELLIPSE 
*  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N.  M. 
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SMOKE  III  EGLIN  AFB. FLA 

EVENT  40  TIME  1521Z  DATE  082180 

L8 <  RP )  6  EA  AND  XM76  IR#2  6  EA  SENSOR  0.  5-0.7 

PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  GRAPIC 


100  0t 


90  0+ 


80  0+ 


70.  0+ 


60.  0+ 


50.  0+ 


40  0+ 


30.  0| 


20.  0+ 


10.  0+ 


T  2  ME< SECS> 


- HEIGHT  ABOVE  DET.  PT. 

++++++WIDTH 
.  TRANSPORT 

*#####HE I CHT  OF  CENTER  OF  MASS  ABOVE  DET.  PT. 


SMOKE  III 


EVENT  t  40 


1521  2  08-21-80  STATION  #  1  SENSOR-  0.  5-0.  7  MICRON 

T+  6.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  *  11.  OM  HEIGHT  OF  CENTROID-  5.  M 

WIDTH (MAX.  HORIZONTAL  EXTENT)*  31.  OM  LATERAL  OFFSET  *  12.  M 

VERTICAL  EXTENT  *  11.  OM  AXES  =28.,  11.  M 

AREA  *  214.  6SQM  INCLINATION  =  -5.  6  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD.  HEIOHT-  5.  M  OFFSET*  18  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  15.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  22.  M 
SHEARtHOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  1.  M 


**  -  DETONATION  POINT 

+  -  CENTROID  OF  PRIMARY  ELLIPSE 

*  *  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANOE.  N.  M. 
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SMOKE  III 


EVENT  *  40 


1521  Z  08-21-80  STATION  *  2  SENSOR-  0.  5-0.  7  MICRON 


T+  6.  0 


HEIGHT (ABOVE  DETONATION  PT. )  ■ 
WIDTH (MAX.  HORIZONTAL  EXTENT >- 
VERTICAL  EXTENT 
AREA 


10.  OM 
37.  OM 

11.  OM 
284.  2SQM 


HEIGHT  OF  CENTROID- 
LATERAL  OFFSET 
AXES 

INCLINATION 


4.  M 
10.  M 

39.,  11.  M 

-1.  7  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIGHT-  4.  M  OFFSET-  18.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  34.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  34.  M 
SHEAR ( HOR .  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  1.  M 


**  -  DETONATION  POINT 

+  -  CENTROID  OF  PRIMARY  ELLIPSE 

*  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE.  N.  M. 
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SMOKE  III  EGLIN  AFB.  FLORIDA 

EVENT  42,  TIME  1633Z  DATE  082180 

IR#2  WITH  FOG  OIL  SENSOR  0.  5- 


SMOKE  III  EGL1N  AFB. FLORIDA 

EVENT  42  TIME  1633Z  DATE  082180 

IR*2  WITH  FOG  OIL  SENSOR  O.  3-0.  7 

PERSPECTIVE  FROM  PRIMARY  INSTRUMENTATION  SITE 


SUMMARY  GRAPIC 


100.  0f 


90.  0t 


80.  0+ 


70.  0+ 


60.  0t 


50.  0+ 


40.  0+ 


30.  0+ 


20.  0+ 


10.  0f 


0.  0+ 


8.  10.  12. 
T I ME< SECS) 


18. 


- HEIGH!  above  det.  pt. 

♦♦♦♦♦♦WIDTH 

TRANSPORT 

***#**HEIQHT  OF  CENTER  OF  MASS  ABOVE  DET.  PT. 
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SMOKE  III 


EVENT  •  42 


1633  Z  08-21-80  STATION  #  1  SENSOR-  0  5-0.  f  MICRO/' 

T+  6.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  -  5. 
WIDTHIMAX.  HORIZONTAL  EXTENT)-  98. 
VERTICAL  EXTENT  -  19. 
AREA  -  973. 


OM 

HEIGHT  OF  CENTROID- 

-4.  M 

OM 

LATERAL  OFFSET 

-32.  M 

OM 

AXES 

91.,  16.  M 

4SGM 

INCLINATION 

4.  4  DEG 

CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIOHT-  -2.  M  OFFSET-  -52.  M 

HORIZONTAL  EXTENT  AT  7  METERS  ABOVE  SURFACE-  O. M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  80.  M 
SHEAR (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)-  O.  M 


**  «  DETONATION  POINT 

♦  -  CENTROID  OF  PRIMARY  ELLIPSE 

#  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MISSILE  RANGE*  N.  M. 
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SMOKE  III 


EVENT  »  42 


1633  Z  08-21-80  STATION  ft  2  SENSOR-  0.  5-0.  7  MICRON 

T+  6.  0 


HEIGHT (ABOVE  DETONATION  PT.  )  -  5.  OM  HEIGHT  OF  CENTROID-  -3.  M 

WIDTH(MAX.  HORIZONTAL  EXTENT >«  49.  OM  LATERAL  OFFSET  «  -4.  M 

VERTICAL  EXTENT  -  17.  OM  AXES  »  49.  *  14.  M 

AREA  «  2U.3SQM  INCLINATION  «  7.  7  DEG 


CENTROID  OF  BUOYANT  PORTION  OF  CLOUD:  HEIOHT-  -2.  M  OFFSET-  -14.  M 

HORIZONTAL  EXTENT  AT  7  METER 8  ABOVE  SURFACE-  17.  M 

HOR.  EXTENT  OF  LINE  CONTAINING  PT.  OF  MAX.  OFFSET  OF  LEADING  EDGE-  32.  M 
SHEAR  (HOR.  DISTANCE  BETWEEN  PT.  OF  MAX.  OFFSET  AND  PT.  AT  7  METERS)  — 12.  M 


»•  -  DETONATION  POINT 

♦  -  CENTROID  OF  PRIMARY  ELLIPSE 

«  -  CENTROID  OF  BOUYANT  PORTION  OF  CLOUD 


ATMOSPHERIC  SCIENCES  LABORATORY 
WHITE  SANDS  MI8SILE  RANOE,  N.  M. 
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ELECTRO-OPTICS  DISTRIBUTION  LIST 


Commander 

US  Army  Aviation  School 
Fort  Rucker,  AL  36362 

Commander 

US  Army  Aviation  Center 

ATTN:  ATZQ-D-MA  (Mr.  Oliver  N.  Heath) 

Fort  Rucker,  AL  36362 

Commander 

US  Army  Aviation  Center 

ATTN:  ATZQ-D-MS  (Mr.  Donald  Wagner) 

Fort  Rucker,  AL  36362 

NASA/Marshall  Space  Flight  Center 
ATTN:  ES-83  (Otha  H.  Vaughan,  Jr.) 
Huntsville,  AL  35812 

NASA/Marshall  Space  Flight  Center 
Atmospheric  Sciences  Division 
ATTN:  Code  ES-81  (Dr.  William  W.  Vaughan) 
Huntsville,  AL  35812 

Nichols  Research  Corporation 
ATTN:  Dr.  Lary  W.  Plnkley 
4040  South  Memorial  Parkway 
Huntsville,  AL  35802 

John  M.  Hobbie 

c/o  Kentron  International' 

2003  Byrd  Spring  Road 
Huntsville,  AL  35802 

Mr.  Ray  Baker 

Lockheed-Missile  &  Space  Company 
4800  Bradford  Blvd 
Huntsville,  AL  35807 

Commander 

US  Army  Missile  Command 

ATTN:  DRSMI-OG  (Mr.  Donald  R.  Peterson) 

Redstone  Arsenal,  AL  35809 

Commander 

US  Army  Missile  Command 

ATTN:  DRSMI-OGA  (Or.  Bruce  W.  Fowler) 

Redstone  Arsenal,  AL  35809 


Commander 

US  Army  Missile  Command 

ATTN:  DRSMI-REL  (Dr.  George  Emmons) 

Redstone  Arsenal,  AL  35809 

Commander 

US  Army  Missile  Command 

ATTN:  DRSMI-REO  (Huey  F.  Anderson) 

Redstone  Arsenal,  AL  35809 

Commander 

US  Army  Missile  Command 

ATTN:  DRSMI-REO  (Mr.  Maxwell  W.  Harper) 

Redstone  Arsenal ,  AL  35809 

Commander 

US  Army  Missile  Command 

ATTN:  DRSMI-REO  (Mr.  Gene  Widenhofer) 

Redstone  Arsenal,  AL  35809 

Commander 

US  Army  Missile  Command 

ATTN:  DRSMI-RHC  (Dr.  Julius  Q.  Lilly) 

Redstone  Arsenal,  AL  35809 

Commander 

US  Army  Missile  Command 
Redstone  Scientific  Information  Center 
ATTN:  DRSMI-RPRD  (Documents  Section) 
Redstone  Arsenal,  AL  35809 

Commander 

US  Army  Missile  Command 

ATTN:  DRSMI-RRA  (Dr.  Oskar  Essenwanger) 

Redstone  Arsenal,  AL  35809 

Commander 

US  Army  Missile  Command 

ATTN:  DRSMI-RRO  (Mr.  Charles  Christensen) 

Redstone  Arsenal,  AL  35809 

Commander 

US  Amy  Missile  Command 

ATTN:  DRSMI-RRO  (Dr.  George  A.  Tanton) 

Redstone  Arsenal,  AL  35809 
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Commander 

US  Army  Communications  Command 

ATTN:  CC-OPS-PP 

Fort  Huachuca,  AZ  85613 

Commander 

US  Army  Intelligence  Center  4  School 
ATTN:  ATSI-CO-CS  (Mr.  Richard  G.  Cundy) 
Fort  Huachuca,  AZ  85613 

Commander 

US  Army  Intelligence  Center  4  School 
ATTN:  ATSI-CD-MD  (Mr.  Harry  Wilder) 

Fort  Huachuca,  AZ  85613 

Commander 

US  Army  Intelligence  Center  &  School 
ATTN:  ATSI-CS-C  (2LT  Coffman) 

Fort  Huachuca,  AZ  85613 

Commander 

US  Army  Yuma  Proving  Ground 
ATTN:  STEYP-MSA-TL 
Bldg  2105 
Yuma,  AZ  85364 

Northrop  Corporation 
Electro-Mechanical  Division 
ATTN:  Dr.  Richard  D.  Tooley 
500  East  Orangethorpe  Avenue 
Anaheim,  CA  92801 

Commander 

Naval  Weapons  Center 

ATTN:  Code  3918  (Dr.  Alexis  Shlanta) 

China  Lake,  CA  93555 

Hughes  Helicopters 

Army  Advanced  Attack  Helicopter  Weapons 
ATTN:  Mr.  Charles  R.  Hill 
Centinela  and  Teale  Streets 
Bldg  305,  MS  T-73A 
Culter  City,  CA  90230 

Commander 

US  Army  Combat  Developments 
Experimentation  Command 
ATTN:  ATEC-PL-M  (Mr.  Gary  G.  Love) 

Fort  Ord,  CA  93941 

SRI  International 
ATTN:  K2060/Dr.  Edward  E.  Uthe 
333  Ravenswood  Avenue 
Menlo  Park,  CA  94025 


SRI  International 
ATTN:  Mr.  J.  E.  Van  der  Laan 
333  Ravenswood  Avenue 
Menlo  Park,  CA  94025 

Joane  May 

Naval  Environmental  Prediction 
Research  Facility  (NEPRF) 

ATTN:  Library 
Monterey,  CA  93940 

Syl vania  Systems  Group, 

Western  Division 
GTE  Products  Corporation 
ATTN:  Technical  Reports  Library 
P.0.  Box  205 

Mountain  View,  CA  94042 

Syl vania  Systems  Group 
Western  Division 
GTE  Products  Corporation 
ATTN:  Mr.  Lee  W.  Carrier 
P.0.  Box  188 

Mountain  View,  CA  94042 

Pacific  Missile  Test  Center 

Geophysics  Division 

ATTN:  Code  3250-3  (R.  de  Viol  Ini) 

Point  Mugu,  CA  93042 

Pacific  Missile  Test  Center 
Geophysics  Division 
ATTN:  Code  3253  (Terry  E.  Battalino) 
Point  Mugu,  CA  93042 

Effects  Technology  Inc. 

ATTN:  Mr.  John  D.  Carlyle 
5383  Hollister  Avenue 
Santa  Barbara,  CA  93111 

Commander 

Naval  Ocean  Systems  Center 

ATTN:  Code  532  (Dr.  Juergen  Richter) 

San  Diego,  CA  92152 

Commander 

Naval  Ocean  Systems  Center 

ATTN:  Code  5322  (Mr.  Herbert  G.  Hughes) 

San  Diego,  CA  92152 

Commander 

Naval  Ocean  Systems  Center 
ATTN:  Code  4473  (Tech  Library) 

San  Diego,  CA  92152 


The  RAND  Corporation 
ATTN:  Ralph  Huschke 
1700  Main  Street 
Santa  Monica,  CA  90406 

Particle  Measuring  Systems,  Inc. 

ATTN:  Or.  Robert  G.  Knoll enberg 
1855  South  57th  Court 
Boulder,  CO  80301 

US  Department  of  Commerce 
National  Oceanic  and  Atmospheric  Admin 
Environmental  Research  Laboratories 
ATTN:  Library,  R-51,  Technical  Reports 
325  Broadway 
Boulder,  CO  80303 

US  Department  of  Commerce 
National  Oceanic  and  Atmospheric  Admin 
Environmental  Research  Laboratories 
ATTN:  R45X3  (Dr.  Vernon  E.  Derr) 
Boulder,  CO  80303 

US  Department  of  Commerce 
National  Telecommunications  and 
Information  Administration 
Institute  for  Telecommunication  Sciences 
ATTN:  Code  1-3426  (Dr.  Hans  J.  Liebe) 
Boulder,  CO  80303 

AFATL/DLODL 
Technical  Library 
Eglin  AFB,  FL  32542 

Commanding  Officer 
Naval  Training  Equipment  Center 
ATTN:  Technical  Information  Center 
Orlando,  FL  32813 

Georgia  Institute  of  Technology 
Engineering  Experiment  Station 
ATTN:  Dr.  Robert  W.  McMillan 
Atlanta,  GA  30332 

Georgia  Institute  of  Technology 
Engineering  Experiment  Station 
ATTN:  Dr.  James  C.  Wlltse 
Atlanta,  GA  30332 

Commandant 

US  Army  Infantry  Center 

ATTN:  ATSH-CD-MS-E  (Mr.  Robert  McKenna) 

Fort  Benning,  GA  31805 


Commander 

US  Army  Signal  Center  4  Fort  Gordon 

ATTN:  ATZHCD-CS 

Fort  Gordon,  GA  30905 

Commander 

US  Army  Signal  Center  4  Fort  Gordon 

ATTN:  ATZHCD-0 

Fort  Gordon,  GA  30905 

USAFETAC/DNE 

ATTN:  M*.  Charles  Glauber 
Scott  AFB,  IL  62225 

Commander 

Air  Weather  Service 

ATTN:  AWS/DNDP  (LTC  Kit  G.  Cottrell) 

Scott  AFB,  IL  62225 

Commander 

Air  Weather  Service 

ATTN:  AWS/DOOF  (MAJ  Robert  Wright) 

Scott  AFB,  IL  62225 

Commander 

US  Army  Combined  Arms  Center 
4  Ft.  Leavenworth 

ATTN:  ATZLCA-CAA-Q  (Mr.  H.  Kent  Pickett) 
Fort  Leavenworth,  KS  66027 

Commander 

US  Army  Combined  Arms  Center 
4  Ft.  Leavenworth 

ATTN:  ATZLCA-SAN  (Robert  DeKInder,  Jr.) 
Fort  Leavenworth,  KS  66027 

Commander 

US  Army  Combined  Arms  Center 
4  Ft.  Leavenworth 

ATTN:  ATZLCA-SAN  (Mr.  Kent  I.  Johnson) 
Fort  Leavenworth,  KS  66027 

Commander 

US  Army  Combined  Arms  Center 
4  Ft.  Leavenworth 

ATTN:  ATZLCA-WE  (LTC  Darrell  Holland) 
Fort  Leavenworth,  KS  66027 

President 

USAARENBD 

ATTN:  ATZK-AE-TA  (Dr.  Charles  R.  Leake) 
Fort  Knox,  KY  40121 
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Commander 

US  Army  Armor  Center  and  Fort  Knox 
ATTN:  ATZK-CD-MS 
Fort  Knox,  KY  40121 

Commander 

US  Army  Armor  Center  and  Fort  Knox 
ATTN:  ATZK-C0-S0 
Fort  Knox,  KY  40121 

Aerodyne  Research  Inc. 

ATTN:  Or.  John  F.  Ebersole 
Crosby  Drive 
Bedford,  MA  01730 

Commander 

Air  Force  Geophysics  Laboratory 
ATTN:  OPA  (Dr.  Robert  W.  Fenn) 

Hanscom  AFB,  MA  01731 

Commander 

Air  Force  Geophysics  Laboratory 
ATTN:  OPI  (Dr.  Robert  A.  McClatchey) 
Hanscom  AFB,  MA  01731 

Massachusetts  Institute  of  Technology 

Lincoln  Laboratory 

ATTN:  Dr.  T.  J.  Gobiick,  B-370 

P.0.  Box  73 

Lexington,  MA  02173 

Massachusetts  Institute  of  Technology 

Lincoln  Laboratory 

ATTN:  Or.  Michael  Gruber 

P.0.  Box  73 

Lexington,  MA  02173 

Raytheon  Company 

Equipment  Division 

ATTN:  Or.  Charles  M.  Sonnertschein 

430  Boston  Post  Road 

Wayland,  MA  01778 

Commander 

US  Army  Ballistic  Research  Laboratory/ 
ARRADCOM 

ATTN:  DRDAR-BLB  (Mr.  Richard  McGee) 
Aberdeen  Proving  Ground,  MD  21005 


Commander/Di  rector 
Chemical  Systems  Laboratory 
US  Army  Armament  Research 
&  Development  Command 
ATTN:  DRDAR-CLB-PS  (Dr.  Edward  Stueblng) 
Aberdeen  ’roving  Ground,  MD  21010 

Commander/Di  rector 
Chemical  Systems  Laboratory 
US  Army  Armament  Research 
&  Development  Command 
ATTN:  ORDAR-CLB-PS  (Mr.  Joseph  Yervier) 
Aberdeen  Proving  Ground,  MD  21010 

Commander/Di  rector 
Chemical  Systems  Laboratory 
US  Army  Armament  Research 
&  Development  Command 
ATTN:  ORDAR-CLY-A  (Mr.  Ronnald  Pennsyle) 
Aberdeen  Proving  Ground,  MD  21010 

Commander 

US  Army  Ballistic  Research  Laboratory/ 
ARRADCOM 

ATTN:  DRDAR-TSB-S  (STINFO) 

Aberdeen  Proving  Ground,  MD  21005 

Commander 

US  Army  Electronics  Research 
&  Development  Command 
ATTN:  DRDEL-CCM  (W.  H.  Pepper) 

Adel  phi,  MD  20783 

Commander 

US  Amy  Electronics  Research 
&  Development  Command 
ATTN :  DRDEL-CG/DRDEL-DC/DRDEL-CS 
2800  Powder  Mill  Road 
Adelphi ,  MD  20783 

Commander 

US  Amy  Electronics  Research 
&  Development  Command 
ATTN:  DRDEL-CT 
2800  Powder  Mill  Road 
Adelphi ,  MD  20783 

Commander 

US  Amy  Electronics  Research 
&  Development  Command 
ATTN:  DRDEL-PAO  (M.  Singleton) 

2800  Powder  Mill  Road 
Adelphi,  MD  20783 


Project  Manager 
Smoke/Obscurants 
ATTN:  DRDPM-SMK 

(Dr.  Anthony  Van  de  Wal,  Jr.) 
Aberdeen  Proving  Ground,  MD  21005 

Project  Manager 
Smoke/Obscurants 

ATTN:  DRDPM-SMK-T  (Mr.  Sidney  Gerard) 
Aberdeen  Proving  Ground,  MD  21005 

Commander 

US  Army  Test  A  Evaluation  Command 
ATTN:  DRSTE-AD-M  (Mr.  Warren  M.  Baity) 
Aberdeen  Proving  Ground,  MD  21005 

Commander 

US  Army  Test  &  Evaluation  Coimnand 
ATTN:  DRSTE-AD-M  (Dr.  Norman  E.  Pentz) 
Aberdeen  Proving  Ground,  MD  21005 

Di rector 

US  Army  Materiel  Systems  Analysis  Activity 
ATTN:  DRXSY-AAM  (Mr.  William  Smith) 
Aberdeen  Proving  Ground,  MD  21005 

Director 

US  Army  Materiel  Systems  Analysis  Activity 
ATTN:  DRXSY-CS  (Mr.  Philip  H.  Beavers) 
Aberdeen  Proving  Ground,  MD  21005 

Direr'  r 

US  Army  Materiel  Systems  Analysis  Activity 
ATTN:  DRXSY-GB  (Wilbur  l.  Warfield) 
Aberdeen  Proving  Ground,  MD  21005 

Di rector 

US  Army  Materiel  Systems  Analysis  Activity 
ATTN:  DRXSY-GP  (Mr.  Fred  Campbell) 

Aberdeen  Proving  Ground,  MD  21005 

Director 

US  Army  Material  Systems  Analysis  Activity 
ATTN:  DRXSY-GP  (H.  Stamper) 

Aberdeen  Proving  Grounds,  MD  21005 

Director 

US  Army  Materiel  Systems  Analysis  Activity 
ATTN:  DRXSY-GS 

(Mr.  Michael  Starks/Mr.  Julian  Chernick) 
Aberdeen  Proving  Ground,  MD  21005 


Director 

US  Army  Materiel  Systems  Analysis  Activity 
ATTN:  DRXSY-U  (Mr  James  F.  O'Bryon) 
Aberdeen  Proving  Ground,  MD  21005 

Director 

US  Army  Materiel  Systems  Analysis  Activity 
ATTN:  DRXSY-LM  (Mr.  Robert  M.  Marchetti ) 
Aberdeen  Proving  Ground,  MD  21005 

Commander 

Harry  Diamond  laboratories 
ATTN:  Dr.  William  W.  Carter 
2800  Powder  Mill  Road 
Adel  phi,  20783 

Commander 

Harry  Diamond  Laboratories 
ATTN:  DELHD-R-CM  (Mr.  Robert  McCoskey) 
2800  Powder  Mill  Road 
Adel  phi,  MD  20783 

Commander 

Harry  Diamond  Laboratories 
ATTN:  DELHD-R-CM-NM  (Dr.  Robert  Humphrey) 
2800  Powder  Mill  Road 
Adel  phi,  MD  20783 

Commander 

Harry  Diamond  Laboratories 
ATTN:  DELHD-R-CM-NM  (Dr.  Z.  G.  Sztankay) 
2800  Powder  Mill  Road 
Adel  phi,  MD  20783 

Commander 

Harry  Diamond  Laboratories 
ATTN:  DELHD-R-CM-NM  (Dr.  Joseph  Nemarich) 
2800  Powder  Mill  Road 
Adel  phi,  MD  20783 

Commander 

Air  Force  Systems  Command 

ATTN:  WER  (Mr.  Richard  F.  Plcanso) 

Andrews  AFB,  W)  20334 

Martin  Marietta  Laboratories 
ATTN:  Jar  Mo  Chen 
1450  South  Rolling  Road 
Baltimore,  MD  21227 
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Commander 

US  Army  Concepts  Analysis  Agency 
ATTN:  CSCA-SMC  (Mr.  Hal  E.  Hock) 

8120  Woodmont  Avenue 
Bethesda,  MO  20014 

Director 

National  Security  Agency 
ATTN:  R52/Dr.  Douglas  Woods 
Fort  George  G.  Meade,  MD  20755 

Chief 

Intelligence  Materiel  Development 
&  Support  Office 

US  Army  Electronic  Warfare  Laboratory 
ATTN:  DELEW- I  (LTC  Kenneth  E.  Thomas) 
Fort  George  G.  Meade,  MD  20755 

The  Johns  Hopkins  University 
Applied  Physics  Laboratory 
ATTN:  Or.  Michael  J.  Lun 
John  Hopkins  Road 
Laurel!,  MD  20810 

Dr.  Stephen  T.  Hanley 
1720  Rhodesia  Avenue 
Oxon  Hill,  MD  20022 

Science  Applications  Inc. 

ATTN:  Mr.  G.  D.  Currie 
15  Research  Drive 
Ann  Arbor,  MI  48103 

Science  Applications  Inc. 

ATTN:  Dr.  Robert  E.  Turner 
15  Research  Drive 
Ann  Arbor,  MI  48103 

Commander 

US  Army  Tank-Automotive  Research 
&  Development  Command 
ATTN:  DRDTA-ZSC  (Mr.  Harry  Young) 
Warren,  MI  48090 

Commander 

US  Army  Tank  Automotive  Research 
&  Development  Command 
ATTN:  DRDTA-ZSC  (Mr.  Wallace  Mick,  Jr.) 
Warren,  MI  48090 


Dr.  A.  D.  Belmont 
Research  Division 
Control  Data  Corporation 
P.0.  Box  1249 
Minneapolis,  MN  55440 

Director 

US  Army  Engr  Waterways  Experiment  Station 
ATTN:  WESEN  (Mr.  James  Mason) 

P.0.  Box  631 
Vicksburg,  MS  39180 

Dr.  Jerry  Davis 
Department  of  Marine,  Earth 
and  Atmospheric  Sciences 
North  Carolina  State  University 
Raleigh,  NC  27650 

Commander 

US  Army  Research  Office 
ATTN:  DRXRO-GS  (Dr.  Leo  Alpert) 

P.0.  Box  12211 

Research  Triangle  Park,  NC  27709 
Commander 

US  Army  Research  Office 
ATTN:  DRXRO-PP  (Brenda  Mann) 

P.0.  Box  12211 

Research  Triangle  Park,  NC  27709 
Commander 

US  Army  Cold  Regions  Research 
&  Engineering  Laboratory 
ATTN:  CRREL-RD  (Dr.  K.  F.  Sterrett) 
Hanover,  NH  03755 

Commander/Di  rector 
US  Army  Cold  Regions  Research 
&  Engineering  Laboratory 
ATTN:  CRREL-RG  (Mr.  George  Aitken) 
Hanover,  NH  03755 

Commander 

US  Army  Cold  Regions  Research 
&  Engineering  Laboratory 
ATTN:  CRREL-RG  (Mr.  Roger  H.  Berger) 
Hanover,  NH  03755 

Commander 

US  Amy  Armament  Research 
i  Development  Command 
ATTN:  DRDAR-AC  (Mr.  James  Greenfield) 
Dover,  NJ  07801 
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Commander 

US  Army  Armament  Research 
&  Development  Command 
ATTN:  DRDAR-TSS  (Bldg  #59) 

Dover,  NJ  07801 

Commander 

US  Army  Armament  Research 
i  Development  Command 

ATTN:  DRCPM-CAWS-EI  (Mr.  Peter is  Jansons) 
Dover,  NO  07801 

Commander 

US  Army  Armament  Research 
A  Development  Command 
ATTN:  DRCPM-CAWS-EI  (Mr.  G.  H.  Waldron) 
Dover,  NJ  07801 

Deputy  Joint  Project  Manager 
for  Navy/USMC  SAL  GP 

ATTN:  DRCPM-CAWS-NV  (C*>T  Joseph  Micell) 
Dover,  NJ  07801 

Commander/Di  rector 

US  Army  Combat  Surveillance  S  Target 
Acquisition  Laboratory 
ATTN:  DELCS-I  (Mr.  David  Longinottl) 

Fort  Monmouth,  NJ  07703 

Commander/Di  rector 

US  Army  Combat  Surveillance  S  Target 
Acquisition  Laboratory 
ATTN:  DELCS-PE  (Mr.  Ben  A.  Di  Campli) 
Fort  Monmouth,  NJ  07703 

Commander/Di  rector 

US  Army  Combat  Surveillance  &  Target 
Acquisition  Laboratory 
ATTN:  DELCS-R-S  (Mr.  Donald  L.  Foiani) 
Fort  Monmouth,  NJ  07703 

Di rector 

US  Army  Electronics  Technology  & 

Devices  Laboratory 
ATTN:  DELET-DD  (S.  Danko) 

Fort  Monmouth,  NJ  07703 

Project  Manager 
FIREFINDER/REMBASS 

ATTN:  DRCPM-FFR-TM  (Mr.  John  M.  Blal'o) 
Fort  Monmouth,  NJ  07703 


Commander 

US  Army  Electronics  Research 
&  Development  Command 
ATTN:  DRDEL-SA  (Dr.  Walter  S.  McAfee) 
Fort  Monmouth,  NJ  07703 

OLA,  2WS  (MAC) 

Holloman  AFB,  NM  88330 
Commander 

Air  Force  Weapons  Laboratory 
ATTN:  AFWL/WE  (MAJ  John  R.  El  rick) 
Kirtland,  AFB,  NM  87117 

Director 

USA  TRADOC  Systems  Analysis  Activity 
ATTN:  ATAA-SL 

White  Sands  Missile  Range,  NM  88002 
Director 

USA  TRADOC  Systems  Analysis  Activity 
ATTN:  ATAA-SL  (Dolores  Anguiano) 

White  Sands  Missile  Range,  NM  88002 

Director 

USA  TRADOC  Systems  Analysis  Activity 
ATTN:  ATAA-TDB  (Mr.  Louie  Dominguez) 
White  Sands  Missile  Range,  NM  88002 

Di rector 

USA  TRADOC  Systems  Analysis  Activity 
ATTN:  ATAA-TDB  (Mr.  William  J.  Leach) 
White  Sands  Missile  Range,  NM  88002 

Director 

USA  TRATTC  Systems  Analysis  Activity 
ATTN:  ATAA-TGP  (Mr.  Roger  F.  Willis) 
White  Sands  Missile  Range,  NM  88002 

DI rector 

Office  of  Missile  Electronic  Warfare 
ATTN:  DELEW-M-STO  (Dr.  Steven  Kovel) 
White  Sands  Missile  Range,  NM  88002 

Office  of  the  Test  Director 
Joint  Services  EO  GW  CM  Test  Program 
ATTN:  DRXDE-TD  (Mr.  Weldon  Findley) 
White  Sands  Missile  Range,  NM  88002 

Commander 

US  Am\y  White  Sands  Missile  Range 
ATTN:  S7EWS-PT-AL  (Laurel  B.  Saunders) 
White  Sands  Missile  Range,  NM  88002 
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Commander 

US  Army  RSO  Coordinator 
US  Embassy  -  Bonn 
Box  165 

APO  New  York  09080 

Grumman  Aerospace  Corporation 
Research  Department  -  MS  A08-35 
ATTN:  John  E.  A.  Selby 
Bethpage,  NY  11714 

Rome  Air  Development  Center 
ATTN:  Documents  Library 
TSLD  (Bette  Smith) 

Griff iss  AFB,  NY  13441 

Dr.  Roberto  Vaglio-Laurin 
Faculty  of  Arts  and  Science 
Dept,  of  Applied  Science 
26-36  Stuyvesant  Street 
New  York,  NY  10003 

Air  Force  Wright  Aeronautical  Laboratories/ 
Avionics  Laboratory 

ATTN:  AFWAL/AARI-3  (Mr.  Harold  Geltmacher) 
Wright-Patterson  AFB,  OH  45433 

Air  Force  Wright  Aeronautical  Laboratories/ 
Avionics  Laboratory 

ATTN:  AFWAL/AARI-3  (CPT  William  C.  Smith) 
Wright-Patterson  AFB,  OH  45433 

Commandant 
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